PLANT MANAGER M. P. HALL CHECKS THE BONNOT “ABSO- 
LUTE GAUGE’ (CONTROL) WHICH HE FINDS EXTREMELY 
VALUABLE IN PRODUCING THE QUALITY-TEXTURED RED BRICK 
FOR WHICH ALTON’S MARYLAND WEIGHTS PLANT IS 
FAVORABLY KNOWN. 


 — 


PRODUCTION MANAGER TED SCHUTTENBERG (LEFT) JOINS 
PLANT MANAGER HALL AFTER A “QUICK CHANGE” FROM 
STANDARD TO NORMAN DIE ON “THE BONNOT WORKHORSE.” 


zg Amy 
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ORY PAN OR EXTRUDER, BONNOT MACHINES GET AN 
“AROUND THE CLOCK VOTE OF CONFIDENCE’ FROM ASST. 
SUPERINTENDENT RUSS RICHARDSON, WHO REPORTS BONNOT 
EQUIPMENT “EASIEST TO HANDLE” IN HIS MANY YEARS 
OF CLAY-PROCESSING EXPERIENCE. 


The | 


CANTON 2, OHIO 


WN NU fe 


‘ail 


says 


ALTON BRICK 


* management 
°® production 
* maintenance 


in reporting on BONNO 
units at Maryland Heights Pla 


—PRODUCTION OF MORE THAN 50,000,000 BRICK WITHOUT ANY DOW 
TIME EXCEPT FOR REPLACEMENT OF NORMALLY WEARING PARTS. 


— GRINDING OF NEARLY 2,000,000 TONS OF SHALE AND STILL GOING STRONG 





These are two big reasons behind the title of “wonderful workhorses” bestowed on a Bonno 
Greyhound Extruder and a Bonnot 10-foot Dry Pan by the management-production-maintenanceé 
supervisors at the Maryland Heights Plant of the Alton Brick Company in St. Louis, Mo. 


Experience with the Bonnot Dry Pan covers 20 years—over 5 with the Bonnot Extruder. | 
addition to profitable dependability for maintaining rugged production schedules, the Bonno 
Greyhound is completely satisfactory with either steam or oil dies—for all sizes of brick 
With the Bonnot Greyhound, Alton shale is processed more accurately because it’s practica 
to hold a higher vacuum... operating efficiency is increased because of easy accessibilit 
of “wearing parts.” 


Bonnot engineers and machines will provide the same manufac- 

turing economies for your plant. At Bonnot, your problems will 

get prompt attention, with the accuracy of the answers based on 

know-how gained by more than 70 years of service to leading 

clay processors throughout the U. S. A. Call, wire or write today 
. for greater profits during “the Soaring 60's”! 


AUGER MACHINES 

VACUUM MACHINES 

SPECIAL EXTRUDERS 

PUG MILLS 

SPECIAL MACHINES TO ORDER 
DIRECT FOUNDRY SERVICE 


CRUSHERS 
HAMMER MILLS 
DRY PANS 
WET PANS 
GRINDERS 
FEEDERS 


CUTTERS 
REPRESSES 
DIES 
MIXERS 





Unretouched photograph, showing smoothness of pipe skin even after 
320,000 feet of 8” pipe had been extruded through the Coors Ceramic die 


PIPE DIES OF COORS CERAMIC 
OUTLAST METAL DIES 10to 1 


Production of over 100,000 lengths 
of 8” sewer pipe—400,000 feet of 
pipe—is the record-breaking output 
of the new die and bell liners used 
by the Denver Brick and Pipe Com- 
pany, Denver, Colorado. These new 
liners are made of Coors High Alu- 
mina Ceramic, a high strength ma- 
terial that is extremely resistant to 
abrasion or erosion. 

Formerly, cast iron dies pro- 
duced only 4,000 lengths of pipe, 
case-hardened steel 9,000 lengths at 
most, and alloy steel only 6,000 
lengths. 

Now, with the Coors Ceramic 
liners, there is no significant in- 
crease in pipe weight even after 
production of as many as 80,000 
lengths of pipe. This results in sav- 


7/B & CR 


ing of clay. Skin texture of the pipe 
remains smooth—no scores, cracks 
or grooves. 

The Coors Ceramic die and bell 
liners have not only provided a 
reduction in maintenance and re- 
placement costs—the far longer 
life of the ceramic makes these dies 
economical to use 


Coors Ceramic Dies are 
providing these 
money-saving benefits: 


* At least 140 cubic yards of clay 
saved between die liner changes » 
Pipe skin remains smooth for over 
400,000 feet of pipe + Drier losses 
are cut « Ceramic dies are lasting 
10 times longer than case-hardened 


steel...17 times longer than alloy 


steel «+ Down time, maintenance 
and replacement costs have been 
substantially reduced. 

Your nearby Coors Engineer will 
be glad to talk to you about ceramic 
die and bell liners for your sewer 
pipe machines, or ceramic parts for 
your other extrusion equipment. 

WRITE TODAY FOR COMPLETE 


INFORMATION 


forele)-i-@ 10)-lel a mV. 
COMPANY 


600 Ninth Street, Golden, Colorado 











Get extra profit from every load 


A Bickerstaff Brick Fork gives you extra profit from every 

load. It’s the real ‘“‘do-it-all” for brick handling. Loads direct 
from inventory to truck or freight car without rehandling. Cuts 
labor costs. Speeds deliveries. Reduces breakage. Gives you 
an extra “profit-bonus” on every load! 


Put a Bickerstaff Brick Fork “up-front” on your fork-lift 
truck. Available in automatic or hydraulic models. 
Tell us your need - we'll design a fork for the job! 


Write today for fully 
illustrated folder 
and picture story! 








Representatives throughout the U. S. and Canada 


WALTER C. STOLL & SONS 


5028 Alhambra Ave. Los Angeles, California BICKERSTAFF, Inc. - Columbus, Ga. 


fork lift truck attachments 
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Question your AIM*...La Salle Construction Company did... 
Steel strapped brick saves builder time and dollars 


Acme idea Man, 
Phil Raley 

typifies the 
pockaging experts 
available to La Salle 
Construction 


Company and you. 


LA SALLE CONSTRUCTION CO., Chicago, IIl., is saving important 
materials handling time and labor dollars by requesting that brick be 
supplied in Acme Steel Strapped packages of 100. (Idea No. $3-17) 
Three 100-brick packs are lifted by crane to the building floor 

where they will be used. Then the 100-brick packs are individually 
delivered by buggy to the exact location desired by the masons. 

In addition to saving an estimated 20% on brick handling labor, 

La Salle finds that handling damage, formerly estimated at 5% of 

the brick shipment, was virtually eliminated. By using packaged brick 
and a crane, La Salle found that a load of 10,000 brick can be 
unloaded and delivered to the building floor in about one hour. 

This compares to a minimum of three hours for two men just to 
unload the same number of un-strapped brick by hand. 


*Question your Acme idea Man. His files contain scores of clues 

to ways your products can be more efficiently packaged. Write 

Dept. 000-00, Acme Steel Products Division, Acme Steel Company, 
Chicago 27, Illinois. In Canada, Acme Steel Company of Canada, Ltd., 
743 Warden Avenve, Toronto 13, Ontario. 


ww STEEL STRAPPING 





TIMKEN TAPERED 
ROLLER BEARINGS 


another reason why 
Miller Kiln Cars 
MEASURE-UP 
to your specifications. 


Miller-Built Kiln Cars do the exact job you planned 

for them to do because they’re designed from your 
specifications to fill your individual needs. 

Miller Kiln Cars feature sturdy all welded construction; 
Timken Tapered Roller Bearings, two units per wheel, plus 
an exacting design backed up by many years of Miller 
engineering experience. 

Why not have Miller engineers analyze your Kiln Car 
and Tunnel Kiln needs. Complete information and 

prices submitted promptly, without obligation. 


LOOK TO MILLER FOR THE FINEST 
Cros-Flo Tunnel Kilns ° Conveyor Equipment 


Hammermill Crushers . Engineering Service 


iller 
(oe, ehh es eel— elm 
ompany J 
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Miller 
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High Production 


*Patent Applied For 
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iWO KILNS 

Size: 80° long x 16° 8” span 

Ware: Buff Face Brick 

Cycle: 57 hours 

Temperature: 2100 F 

Fuel Consumption: Gas 10,500 cu. ft./M 
Lining: B&W K-26 and K-23 IFB 




















{f% Fs 


FIREBRICK 








—-— 8 
RED BRICK 























4 4%" FIREBRICK 








TAYLOR CLAY PRODUCTS COMPANY 


me: More than 



























































800 burns in 
a shuttle kiln lined with 
« 
4 
| 
ie 
ean Z 4," B&W © 
A) — K-23 IFB 
Z Ps D4 
wg BY irebric 
K-26 IFB Z 
m Z ~¢ BURNERS 
Z 
BY 10 Two specially designed shuttle kilns lined with B&W Insulat- 
HOLLOW TILE ing Firebrick were built by Taylor Clay Products Company, 
A] & pan} 
A Salisbury, North Carolina. This company reports: 
at —#— ¢ BURNERS The first shuttle kiln has completed 800 burns, and the 
g V4 second kiln over 600. The B&W IFB linings have withstood 
| this long service very well. Product quality has been excellent. 
Over 99% of the output of these kilns has been grade A brick. 
In both continuous and periodic kilns, B&W IFB cut pro- 
gi: =e 
duction costs because they are the lightest weight insulating 
firebrick made. Lightweight means low thermal conductivity. 
a l i 5 In continuous kilns, this low thermal conductivity reduces 
2 2 < the amount of heat transmitted through the walls—heat that 
| would be lost to the atmosphere. Lightweight B&W IFB keep 
- the heat in the furnace, permitting closer temperature control. 


Lightweight also means low heat storage. In the frequent 
heating and cooling cycle of periodic kilns, this low heat 
storage characteristic reduces heat loss because less heat is 
absorbed by the brick—heat that would be wasted during the 
cooling cycle. With less heat to dissipate, cycling time can be 
reduced, too. 

In either type kiln, lightweight B&W IFB offer the addi- 
tional advantages of savings in construction costs and reduced 
space requirements, both made possible because of thinner 


and lighter wall and roof constructions. 


For more information on the uses of B&W Insulating 
° Firebrick in the structural clay products industry, write for 
Bulletin R-43 to The Babcock & Wilcox Company, Refrac- 

tories Division, 161 East 42nd Street, New York 17, N. Y. 


J Ay 
( ey | = 2. THE BABCOCK & WILCOX COMPANY 
REFRACTORIES DIVISION 


B&W Firebrick, Insulating Firebrick, and Refractory Castables, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 





ElectroniK CIRCULAR CHART PNEUMATIC 
CONTROLLER with integral bypass con- 
trol panel—automatically controls fuel 
input to burners in the kiln firing zone. 


Diagram of typical tunnel kiln instrumentation. 
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prehect zone 
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—~—_—— 
firing zone cooling rone 


Cut firing costs, step up efficiency, increase quality 
with HONEYWELL TUNNEL KILN CONTROLS 


Get uniform firing and better ware with Honeywell 
tunnel kiln instrumentation. Rejects will be greatly 
reduced. Fuel and manpower will be employed more 
efficiently and economically. You will get continuous, 
profitable production. 


Let Honeywell plan a complete, automatic control 
system, custom-matched to the special requirements of 


RADIAMATIC detector in the high temperature 
firing zone senses ware temperature, responds 
to 98 per cent of any temperature change 
within two seconds, is automatically com- 
pensated for ambient temperatures to 250°F. 


your kiln. You can be sure of top quality throughout, for 
everything from primary measuring devices to final 
control elements is made by Honeywell. 


Tunnel kiln instrumentation is easily centralized. In- 
struments can be furnished panel mounted with back- 
of-panel piping and wiring completed and factory tested, 
substantially reducing time and cost of installation. 


Your nearby Honeywell field engineer can give you 
complete facts and figures. Call him today .. . he’s as 
near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
HI] Fiat ow Couteol 
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WILLIAMS 
REVERSIBLE 





©100% impact Reduction 
eNo Friction Or Abrasion 
e Unobstructed Discharge 
eLess Upkeep Expense 


PPT dil a | ‘| bes 


— 


Internal view showing manganese steel impact 


: ne : 


Lower Cost Crushing And Grinding 


Will reduce clay and shale direct from the bank 
to 8, 10 mesh, or finer, for burned ware. Reduces 
its own screen tailings. 100°; impact action per- 
mits reduction of abrasive materials with lower 
upkeep expense. Material falls between the ham- 
mers which throw it against the impact blocks, 
setting up a repeated ricochet action and the 
reduction is entirely by impact with no wearing, 
abrasive, grinding action thereby lessening wear 
on parts. Hammers can be rotated in either direc- 


Helix-Seal Roller Air Feeders 


Mills Mills Separators 


Vibrating 
Screens 


tion, rotated to the right today, to the left to- 
morrow thereby giving double hammer life. Im- 
pact blocks adjustable for wear and fineness of 
product. Finished material is discharged freely 
which further lessens upkeep expense. A size 
for every job. Describe your work and let us 
tell you about one for your use. 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 
2709 North Broadway St. Lovis 6, Mo. 


= 


Oldest ond Lergest Monvfacturers of Hammer Mills in the World 





a ieheended ont 

liners. Rugged. heavy steel plate construction. te large shafts 

are mounted in oversize bearings sealed in self-plighing 
; 


DODGE 
PILLOW BLOCKS 


WITH TIMKEN BEARINGS 


America’s super-quality line— 
with a 35 year record of keeping 
performance up and costs down! 
Five types—to fit practically 
any service condition. All as- 
sembled, adjusted, lubricated 
and sealed at the factory for 
precision performance—long 


life — dependability. 


SPECIAL DUTY TYPE ——~»> 


Designed for extreme precision 


and high load capacities 


Fully self-aligning. 


Special Duplex Timken Roller 
Bearing with tapered bore 


Split tapered sieeve with straight 
cylindrical bore extends through 
entire length of housing 


Easy to mount or demount. 
Adapter nut (or collar) clamps 
adapter sleeve to shaft with ex- 
treme firmness 


Automotive type piston ring seals. 
Bearing is sealed both on and off 
the shaft 


Rugged semisteel outer housing. 


Elongated bolt holes provide for 
lateral adjustment. 


Special dust cap protects lubri- 
cation fitting. 


Shaft sizes 1%" to 8. Ask your 
local Dodge Distributor—or write 
us for Bulletin A670 giving com- 
plete technical data on America’s 
most complete line of mounted 
bearings. 


DODGE MANUFACTURING CORPORATION, 4900 Union St., Mishawaka, Ind. 





CALL THE TRANSMISSIONEER, your local Dodge 
Distributor. Factory trained by Dodge, he can give 


you valuable help on new, cost-saving methods 
Look in the white pages of your telephone directory 


for ‘Dodge Transmissioneer 














TYPE "J" FAN 

Delivers high air volumes at 
rate pressures. May be 

built in a variety of arrange- 

ments for different applica- 

tions. 





TYPE “AE-6-BB” 
EXHAUST FAN 

Heavy duty exhauster han- 
dies air in moderate v 


at moderate to high pres- 
sures. Suitable for many uses. 











Gn our 64th year 


ROBINSON “aliles 
THE STRUCTURAL CLAY PRODUCTS INSTITUTE 
ON ITS 


gt lh cAnntvevd v4 


Robinson congratulates the Struc 
tural Clay Products Institute on 
its 25th year of progress and for 
its many valuable contributions to 
the ceramics industry. 
Manufacturers of air handling 
equipment for the ceramic indus 
try, we custom-engineer fans, 
blowers and exhausters to meet 


the specific requirements of your 


tunnel kiln, periodic kiln or prod 


uct dryer. The services of our 


experienced engineers are avail- 
able for the design of dryer, venti 


lation and exhaust systems to fit 
your particular needs. 


Robinson fabricates units to 
handle a wide variety of applica 
tions and supplies a complete 
range ol optional equipment i 
cluding multi-leaf radial-type 
inlet and outlet dampers, screens 
guards and inspection doors 


For complete information about 
Robinson products, write for free 
descriptive bulletins or call your 
local Robinson representative 
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a workability of clay with 
& Additive -A* clay conditioner 


are that comes from the extruder when 
{ at the pug mill. And the clay bar flows evenly, 
t nd better formed with good, square corners. 
1. That's why more and more fine 

top-grade clay conditioner. 


Extra benefits of Additive-A are: Aids water penetration e Cuts dryer loss 


er e Contr ning e Increases dry green 


astic st 


strength e Upgrades the quality of all ware. 


Write for descriptive folder, to: 


Kimberly-Clark &7% Corporation 


NEENAH, WISCONSIN 
CHEMICAL PRODUCTS 


Ot ne 6 OR Bree 


Or Oe ee te, 


ADDITIVE-A 





Brick a Clay 
“=~ NEWS REPORT 


A complete, compact news section 
summarizing all developments for the 


industry's attention. INDUSTRY NEWS 
PRODUCT NEWS 

READERS’ COMMENTS 

PRODUCTION IDEAS 


Modern use of brick is illustrated in this photo- 
graph. This is the Kresge Science & Wayne 
Gen. Library. The architect is Suren Pilafian 
It is located in Detroit, Mich 


Propose Million Dollar Carolina Solite Expanding Bennett Expansion 
1. ’ ‘ : 4 : » Pk 
Plant at Durham Censtetion of « Gb: 198 Sect to Will Double Plant 


A certificate of incorporation for a tary kiln at Carolina Solite’s Aqua Bennett Brick and Tile, Inc.. Kings 
proposed million dollar brick manu- dale, Va., plant has just been com Mountain, N. C., is planning a $150, 
facturing plant in Durham, N. C.. pleted. This is the third expansion of 000 expansion program which will 
has been issued by the North Caro- production facilities at Aquadale double the size of the plant and cre- 
lina secretary of state. The charter since the plant began operations in ate 20 new jobs. C. T. Bennett. foun 
was issued to Triangle Brick Co.. 1953. der of the firm, said he hoped to 
with incorporators James F. Lalanne. Carolina Solite Corp. is a_ pro have the expansion completed by the 


Greensboro, N. C.. and Thurman H. ducer of lightweight aggregates first of the year. 


Holt and Ted W. Tysinger. Pleasant which are produced under controlled “The market for our materials has 


Garden, N. C. process conditions. The aggregates been growing right along.” Bennett 
Negotiations are under way over are used in the manufacture of light said. “We're just moving to grow 
a requested rezoning of the property weight masonry units and lightweight with it.” The firm presently employs 


involved. structural concrete LO men 
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SCPI To Celebrate Silver Anniversary 


The Nationally Famous Greenbrier 


ome 1000 people will gather next month at the Green- 
S brier Hotel in White Sulphur Springs, W. Va. to com- 
merate the silver anniversary of the Structural Clay Prod- 
ucts Institute. 

In addition to some important business, a fine program 





At Greenbrier 


of top-flight entertainment is planned as well as full usage 
of the Greenbrier’s excellent recreational facilities. Guests 
will be entertained by such nation-wide headliners as Herb 
Shriner, Bonnie Murray, Jacqueline James, Nickie and Noel, 


and Earl William. 


BRICK AND CLAY RECORD in recognition for the 
many contributions to the industry SCPI has made during 
the past 25 years is dedicating its November issue to the 
occasion. B&CR will trace the history of SCPI depicting its 
development, accomplishments and contributions to our in- 
dustry, and also illustrating how the record of this organi- 
zation closely parallels the progress of the industry. 

It is expected that there will be about 500 brick manu- 
facturers, dealers and suppliers at the meeting with the re- 
mainder of the group made up of wives and children. This 
affair offers an excellent opportunity for all non-members Herb Shriner 
including suppliers and friends of SCPI to learn first hand 


Earl William Bonnie Murray Nicki & Noel 


not only of SCPIs past but perhaps even more im- attendance at this meeting might help to point you in 
portant, just what lies ahead in the future. the right direction 

$y the time that this convention is adjourned the The 25th Anniversary brings out two very important 
new year will be only a few weeks away. With the ad- facts. First. this is the only organization in the clay 
vent of the scintillating. soaring, sensational, superla- products industry with a 25-year record behind it. From 
tive “60s, the clay products industry is willing, eager and its auspicious record it appears that it has many years 
anxious to determine just what part it will play in this ahead of it. Secondly, its membership which is always an 
tremendous growth era. organization’s backbone is a cross section of men who 

Many questions and challenges will be taken up at the have been with SCPI since its inception as well as the 
affair. Such problems as future markets, just what’s many members who have joined SCPI down through the 
going to happen in the industry, and even if competition years. This solid foundation made up of a wide differ- 


is strong enough to replace structural clay products, will ence in ages, assures an excellent exchange of ideas plus 


come in for discussion. a sound nucleus for future growth. 
It is hoped that anyone connected with the brick and 
SCPI has grown up and now that it is firmly estab- tile industry will take advantage of this meeting so 
lished is eagerly looking ahead. Members and non-mem- that he may learn more about SCPI and so that SCPI 


bers alike are pondering the always uncertain future and itself may benefit from meeting him. 
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A Look at 


American Marietta Co. 
Sets Sales Record 

The highest sales and earnings for 
any third quarter and nine months 
in its 46-year history were reported 
in September by American Marietta 
Co. Net income of $17.232.130 for 
the nine August 31. 


1959. which nearly equalled net in 


months ended 


1958 fiscal year. 


$11,229,325 


come tor the entire 
rose > ibove the 
earned in the 1958 nine months 

Sales of $234,954.020 for the 1959 
nine months increased 33° over 
sales of $176.343.6063 for the three 


quarters of L956 


Expert Reports On 
Beneficiation Method 
Beneficiation—a_ time-honored 
method for separating minerals from 
less valuable mponents of the earth 
could be 


industries far removed from the pro 


of minerals. So say Adam I 


equally useful in many 


duction 
Wesner, specialist in beneficiation re 
search at Battelle Memorial Institute 
Columbus, Ohio 

In an article in the Battelle Tech 
nical Review, Wesner lists 28 unusual 
applications for beneficiation tech 
niques that are in limited use or ar 


feasible Phese 


from the separation of sewage from 


applic ations range 


water by a flotation process to the 
separation of weeds from seed by 


electrostatic se paration 


W. S. Dickey Co. to 
Double St. Leuis Production 


\ major expansion program now 
under way will double production at 
the St. Louis plant of the W. S 
Dickey Clay Mfg. Co 
has been undertaken to keep pace 


The program 


rowing demand for clay 


Missouri 


with the 
products in the booming 
and Illinois markets. 

Plans call for a 470-foot Swindell 
Dressler straight line tunnel kiln. In 
addition, new horizontal extrusion 
machines will be added to those now 
in use. Total cost of the entire pro 
gram will exceed $800,000. 

When completed, the new addition 
at St. Louis will increase production 


by over 30,000 tons annually. New 
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buildings and equipment are sche- 
duled for use early in 1960. Equip 
ment will be installed to permit the 
manufacture of longer lengths of clay 
pipe, including 8”, 10”, and 12” in 
>-foot lengths. At that time only extra 
strength pipe will be manufactured on 
lO” and i2 


sirens th line dropped on these sizes. 


pipe and the standard 


SCPI Official Reports 
to Housing Conference 
‘Brick and tile manufacturers 


know all of the 
product, but they are 


technical answers 
ibout their 
constantly searching for new ways to 
give consumers what they want in a 
home John | Clark. director of 
promotion tor the Structural Clay 
Products Institute, told the recent 


Family Conference on Housing in 
Washington 

For example, he said, brick man 
ufacturers have noted a strong trend 
in recent years toward the use of ex 
posed brick wall interiors in the liv 
ing room, kitchen and family room 
SCPI is very interested in learning 
if there are other areas in the home 
where this type of wall is desirable. 

Clark also asked members of the 
Conference if they were interested in 
spending small amounts of additional 
money to have bomb and natural dis- 


aster shelters built adjacent to homes. 


Jenkins Brick Co. 
Completes New Plant 
Jenkins Brick Co. 
a brick manufacturing plant at Coo- 
sada Station. Ala. The plant, situated 
on a 40-acre tract of land, represents 


has completed 


an investment “in excess of $1 mil- 
lion.” according to John S. Hodgson, 
chairman of the board of directors. 
Che plant will boost Jenkins Brick’s 
production by 50% and adds 35 em- 
ployees to the 130 already on the 
payroll at the original Montgomery, 
Ala., plant. The plant has a minimum 
capacity of 1.5 million brick per 
month and features automation 
throughout. The firm contemplates 
the addition of another kiln as the 
next step in its expansion, and $60,- 
000 was spent in the original design- 
ing to incorporate plans for a sec- 


ond kiln. 


The Latest in Industry News 


Southwestern Expands 


Southwestern Brick & Tile Co.. 
Snyder, Texas, has improved its oper- 
ation with new kiln and clay storage 
buildings, and is building a new shut 
tle kiln. The firm has also just in- 
stalled a J. C. Steele 40F brick ma- 
chine and is planning a primary roll 


‘ rusher ° 


Search Canada for Clay; 
Hope to Reduce Imports 

Clay is the target of a new search 
getting under way in Ontario’s north- 
ern sedimentary belt around James 
Bay. Partners in the probe are 
American Nepheline and its parent, 
Ventures Ltd. 

Canada’s annual $5.3 million im 
port bill for special clays and silica 
sands has sparked the search, as 
American Nepheline steps out to di- 
versify its industrial mineral oper 
ation near Peterborough, Ont. 

Prime target of the exploration is 
kaolin, of which there is no com- 


mercial production in Canada. 


Hiram Swank Hosts 
Foreign Trainees 
Eighteen Latin American industry 
trainees were recent guests of Hiram 
Swank’s Sons, Woodvale, Pa. The 
visitors got a first-hand look at the 
manufacture of some of the fireclay 
refractories—sleeves, nozzles, runnet 
brick. ete. 
pursue their careers in the future. 
Albert M. Swank, president and 
board chairman of the local company, 


they will be using as they 


personally conducted the tour. The 
trainees come from six different coun- 
Brazil, 
Chile. Colombia, Mexico and Peru. 


tries, including Argentina, 
All are being sponsored on a year- 
long stay in the U.S. by the Pan- 
American Union in cooperation with 


individual employer companies. 


Florida Georgia Brick 
Appoints Two 

Florida Georgia Bric k and Tile 
Co., Jacksonville, Fla., has announced 
the appointment of B. R. Sonnen- 
field as office manager and Wayne C. 
Schelldorf as manager of architectu- 
ral promotion and sales. 
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Gen. Refractories Reports 
On Financial Status 

General Refractories Co.’s earnings 
for the first seven months of this year 
were equal to $1.98 a common share. 
indicating a loss for July. but still 
more than double the net in the 
like 1958 months. 

The company previously reported 
net income of $2,922,469, or $2.09 
a share, for the first six months of 
this year and a net of $1.98 a share 
for the seven months would indicate 
a loss of nearly $200,000 in July. 
Sales for the 7-month period were 
$38,000,000, company officials said, 
against $24,700,000 in the first seven 
months of 1958. 


Report on 1957 Fiber 
Pipe Survey 

Production of bituminized fiber 
sewer and drain pipe by the nation’s 
eight manufacturers, operating 11 
plants. aggregated 75,680,000 lineal 
feet in 1957. according to a survey 
recently conducted by the Building 
Materials Division of the Business 
and Defense Services Administration. 
Some 67,596,000 lineal feet of this 
production was 4-inch pipe. ; . 

In addition. the survey indicated Portland, Ore.. 
that during 1957 the industry pro 
duced 12,202,000 fittings, 10,000,- 
000 of which were couplings. The 


current survey 
Unit Masonry 


balance of the fittings are also gen- 
erally used in connection with the 
installation of bituminized fiber pipe. 
The production figures stated do not 
include fiber pipe conduits which are 


Mason Contractors 
Review Current Problems 


Increasing popularity of masonry 
in northwest residential and com- 
mercial construction was underscored 
at the recent meeting of the North- 


western conference. Mason Contra 


Mason contractors discussed the 


effects of a recent explosion at Rose 
burg, Ore.. on masonry construction. 


The blast of a dynamite-laden truck 


severely damaged the main business 
section of the community. 

The conference resolved to put 
forth as a conference objective the 
trade discount program now in effect 
in Seattle. A continuing study will be 
made of the Seattle system. 


Other discussions centered on 


tors Association of America, held in 


12 availability and distribution of ma 


ierials, industry ethics, upgrading of 
work performances and advantages 


Ine rade . saene a8 
noing — by the of MCAA affiliation to nonmember 
Association on the 


contractors. 

Elected officers (l-r) include C. L. 
Gerring, V.P.: L. C. 
Lloyd Beck sec.-treas. 


Pardue, Pres.: 





also produced in the same plants but 


which have thin walls. 


Porter Completes New Plant 
At Pascagoula, Miss. 


H. K. Porter & Co.. Ine. 
million plant at Pascagoula, Miss. for the production of 


recently completed a $12 


magnesia from sea water and basic refractories. Instal- 
lation late this summer of a metal casing machine. which 
steel clads basic refractory brick was the last item needed 


to complete construction. Clad refractory brick are used 


extensively in metalworking furnaces, as well as by the 


vlass industries. 

Reportedly one of the most modern brickmaking oper- 
ations in the country. the new plant using magnesia 
produced at the sea water plant. manufactures chrome- 
magnesite. magnesite-chrome and periclase type basic 
brick in burned, unburned and steel-« ased bodies. In ad 
dition. a line of chrome and periclase specialties is pro- 
duced. 

The Pascagoula works is said to be a completely inte 
erated facility for the production of basic refractories. 
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lhe sea water chemical plant produces 125 tons per day 
of high-purity. dead-burned periclase and the basic 
brick plant converts the periclase and chrome into basi: 
refractories, both brick and specialties. 

The new plant utilizes modern refractory brick-making 
equipment while improved methods have been developed 
for grinding. batching and pressing brick. Controlled 
sized fractions are stored in 60 bins which supply both 
the brick-making and specialty operations. Batching is 
highly automated and controlled by one man for the 
entire plant. All electrical and electronic controls for the 
batching system are housed and operated from a central 
room. Newly designed-heavy-duty presses are used for 
the brick production. 

Porter's total property value here is over 400 acres 
with the plantsite proper consisting of approximately 45 
acres. The building and equipment structures rest on 
some 7950 piles of fill ranging from 60-90 ft. in length 
The L shaped dock is 566 ft. long by 50 ft. wide. 


2| 





Noted Librarian Retires 

Emily VanSchoick is retiring as 
librarian of the State University of 
New York, College of Ceramics at 
Alfred University. After retirement, 
Miss VanShoick will devote her time 
to correlating definitions of words in 
special usage by members of various 


divisions of the ACS. 


Raze Boston’s Oldest 
Brick Structure 


Boston’s oldest brick building is 
being razed to provide the site for 
a new $27 million federal office struc- 
ture 

Known as the Old Corner Book- 
store building, it has stood at Wash 
ington and School streets in down- 
town Boston since 1712. During the 
19th Century it was the literary center 
of Boston, frequented by Longfellow, 


Whittier, Hawthorne and others. 


Name Don Smith 
Ironton Plant Head 
Donald R 
moted to the position of plant man 
wer of the Ironton Fire Brick Co.. 
Ironton, Ohio. His duties will be the 


operation of the plant in Lronton and 


Smith has been pro- 


the mines at Soldier (Olive Hill Dis- 
trict), Ky 


neer, was formerly manager of the 


Smith, a ceramic engi- 


special products division. 


ABC Invaluable Aid 
In Publishing Field 


Perhaps you, too, have noticed a 
growing tendency on the part of many 
people to accept almost anything as 
the truth. 

In fact, it's probably a testimonial 
to man’s faith in his fellow man 
that the only people whose facts are 
generally under suspicion are those 
who fish (for fun or conversation). 

Sad, but true, there are a lot of 
advertising salesmen about these days 
with “facts and figures” that have 
about as much logic (and fiction) 
as the story the fellow told of having 
caught an 8-pound bass with a piece 
of store string and a bent nail. 

When you buy advertising—no 
matter how much you spend—you 
have every right to know exactly 
where that advertising is going to be 
circulated, whether the medium actu- 
ally provides an audience of inter- 
ested readers, and how large an audi- 
ence your message will have. 

Don’t trust your business to fish 
stories. Make sure the advertising 
medium you use is qualified to dis- 
play the symbol as a member of the 
Audit Bureau of Circulations. 

This magazine is an ABC member. 
Ask to see a copy of our latest ABC 
report containing complete, verified 
facts about our circulation. 


Clifford L. Meanor 
Dies at 66 


Clifford L. Meanor, 66, president 
of the Clay Flue Lining Institute, 
died September 28 at the age of 66. 
Mr. Meanor, widely known in the 
clay industry, helped found CFLI 
and had been associated with CFLI 
since its organization in 1954, Prior 
Mr. Mesnor spent 
almost 50 years with Natco Corp.., 
Pittsburgh. 


to joining CFLI, 


$2.5 Million Improvements 
At Hanley Plant 


The Hanley Co., Summerville, Pa., 
has made major improvements on two 
tunnel kilns and two driers, and has 
installed a new auger and four new 
pug mills, among other equipment. 
The total over-all cost of the improve- 
ments is set at $2,500,000; numerous 
changes will be made in manufactur- 
ing methods. 


Danes Visit Kaul; Firm 
Launches Scholarships 

Two Danish businessmen were re- 
cent visitors at the Kaul Clay Co., 
Toronto, Ohio. They were Jens Ib 
Thage and Carl Veldemar Kahler. 
who are representatives of Hasle 
Klinkerog-Charmottestenfabrik. They 
are studying marketing and produc- 
tion. 

Kaul has also announced the es- 
tablishment of a scholarship in the 
Department of Ceramic Engineering 
at Ohio State University. The first 
recipient is John M. Saner, of To- 
ronto. Saner was employed in the 
Kaul laboratory during the summer 
vacation and is now at Ohio State. 


May Build Brick Plant 


The natural clay deposits of Yazoo 
County, Mississippi, may attract a 
brick plant to the area, according to 
a report made last month to the 
Yazoo County Industrial Develop- 
ment Corporation. 

The clay deposits are located south 
of Yazoo City on the property owned 
by E. W. Cooper. Two types of clay 
are available. making a choice of 
brick color. The plant, to employ 
about 50 people. would include a 400- 
ft. kiln and could make about 60,000 
brick a day. 





Robinson Clay Starts 
Huge Expansion Program 


shop and extensive rebuilding of access roads and yard 


facilities. 


The construction of six new 44-ft. periodic kilns spear- 


heading a $750,000 expansion program at Factory No. 


8 in Pottstown, Pa. 
Wedge-Lock Clay Joint Clay 


centrated at Pottstown 


An important part of Robinson’s 


Pipe production is con- ee 
Ss The 


110-year 


old Swindell-Dressler 


Swindell-Dressler Corp. 
Acquired by Pullman, Ine. 


Cor p. of Pitts- 


the periodic kilns and other plant 


additional dryer will augment 


Completion of 
changes incurring an 
production capacity of the Pottstown plant by one-third. 
lhe overall program also contemplates improvements and 
expansion of processing, drying and firing facilities. Plans 


also call for the addition of a mobile equipment repair 


burgh has been acquired by Pullman, Inc. The announce- 
ment was made recently. It was also learned that the 
Swindell-Dressler Corp. will remain at its present location 
in Aspinwall, Pa. and will carry on with the same officers 
and personnel. Wm. H. Cosgrove will remain as Board 


Chairman and Harold |. Martin stays as president. 





PORNO ns 


Architects will pay for what 
they want—and what they want is 


color. There are three ways 
to color brick —with glass, with colored 


clay, with sand... 


GLASS. 


A ceramic glaze gives brick 
sparkling, brilliant color that 
gleams like jewels. Pemco will 
develop a ceramic glaze formula 
for your brick. Send pieces of 
fired and greenware. 


Ceramic frits, inorganic pigments, vitrifiable glass colors 


CLAY. 


Engobes coat bricks with vel- 
vety, matt-finish pastels. This 
is beauty that is new for brick 
—vastly desirable and very 
saleable. Send for a sample of 
dry engobe, ready to use. Just 
add water and spray on green 
brick. 


RESEARCH 


SAND. 


These coatings give brick a 
weathered look that architects 
admire. To make the sand ad- 
here, or to improve the color, 
write to Pemco about Bricwite— 
with or without colored stain 
added. 


FLAME 


PEMCO 


BALTIMORE 24, 


MARYLAND 
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Photo shows PACO 4'2° x 8 x 9 car tops set on end and used as perime 
ter block. Top deck is constructed with 41/2" «x 82" x 18° PACO cor tops 
Each corner has a 7° x 8'/2" x 9 cored corner block. Perimeter and corner 
blocks are filled with lightweight insulation 


PACO CAR TOPS can cut your replace- 
ment costs as much as 50% —and 
increase your profits! The reason is 
simple. Paco Car Tops are made from 
the mineral pyrophyllite. This unusual, 
superior raw material permits the 
manufacture of thinner wall, larger core 
car top that is lightweight, stronger 
and highly resistant to extreme thermal 
shock. 


PACO CAR TOPS do not have a soften- 
ing point below actual fusing point, 
providing greater resistance to hot load 
deformation. The result is better, more 
efficient production. Paco Car Tops are 
easy to handle and install, and simple 
to replace individually as needed. 
There is a PACO engineer as close as NORTH STATE 
our telephone—or write for complete ® 
vo sella ae ° PYROPHYLLITE COMPANY, INC. 
. 
SEE OUR CATALOG IN Telephone CYpress 9-1441 Greensboro, North Carolina 
a 
— OTHER PACO PRODUCTS INCLUDE: * Paco Plastic * Pacocast * Paco H.T. Cements 
* Paco Fire Brick Mortar * Paco Side Car Brick * Paco Fire Brick * Paco Ladle Lining 


* Paco Heatrone Compound 








New Products 


Pistol Grip Sealer 


The new Model RCNS pneumatic 
sealer features a pistol grip for con- 
venient sealing of %4-inch steel strap- 
ping with one hand. The unit weighs 
six pounds. To operate, you set the 
tool on the seal and pull the trigger: 
compressed air does the work. The 
sealer is available on an annual 
rental or single payment basis. 

Signode Steel Strapping Co. 


1/Cirele on Reader's Service Coupon 


Rubber Patching Material 


A new abrasion resistant, adhesive 
rubber sheeting for covering of 
chutes and launders or patching of 
conveyor belt surfaces has been an- 
nounced. Known as “Armorline.” the 
material can be applied to metal, con- 
crete, wood and other materials al- 
most as easily as a cold patch to an 
inner tube. A thin gauge of tacky rub- 
ber is bonded to the bottom side of 


Holland 


cloth which is removed before use. 


the material. protected by 


Neither expensive tools nor spec ial 
skill are required for covering or 
patching equipment in the field. 

B. F. Goodrich Industrial Products 


on Reader's 


Fastermatic 

Item has a six station turret for 
turning, boring and facing of miller 
kiln car wheel units. On this machine 
kiln car wheel castings are completely 
machined in one setting to precision 
tolerances for Timken bearing assem- 
blies. Is said to furnish kiln car cus- 
tomers with the most modern automa- 
tion to produce superior units. 

Miller Equipment Co. 


{/Cirele on Reader's Service ( 


OCTOBER 59/B & CR 


Forks and Truck Crane 


Savings and time are affected 
through the use of these forks and 
truck cranes. These forks are re- 
ported to be able to handle up to 
2,000 brick and more (if wanted) at 
a time. Two kinds of forks are made: 
one for use on lift trucks—to set and 
draw from closed or beehive kilns or 
on kiln cars and for storage any- 
where. The other—the crane fork for 
use on cranes are more flexible in 
removing from or setting on kiln cars, 
or from dryer cars to kiln cars. The 
Priester truck crane loaded by either 
type of above forks or by itself, saves 
handling time. After the unit is once 
made up at the belt it needs never 
to be dismantled until taken to job 
site and the brick put in the wall. 
Bradney Machine Co., Ine. 


i Circle on Reader's Service Coupon 


Improved Brick Cutter 


\ specially made #30 Series cut 
ter is designed to make 30 brick per 
cut, with a capacity of up to 30,000 
per hour. The machine is a refine- 
ment of one model within the cur- 
rently manufactured #30 Series. 
Production rates up to 25,000 per 
hour have been attained as and when 
required since 1954, The machine is 
designed to meet future needs of the 
structural clay products industry. 

Chambers Brothers Co. 


High Temp Lubrication 


(n answer to the problem of lubri- 
cation at high temperatures is Alma- 
sol 21250. which is disposed to re- 
main chemically stable up to 1900° F. 
It is said to provide lubrication and 
protection never before possible for 
roller bearings in kiln cars and other 


subjects exposed to the heat The 


material is similarly impervious to 
acid. 
Lubrication Engineers, Inc. 


6/Cirele on Reader's Service Coupon 
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Front End Loader 


A new front-end wheel loader, the 
TL-20 TractoLoader, incorporates an 
exclusive single-lever speed and direc- 
tion control for more rapid operation. 
The operator can choose any of six 
speed and direction combinations by 
operating one lever. An automatic 
clutch cutoff delivers full engine 
power to the hydraulic system at a 
touch of the brakes. Six buckets are 
available for use with this model, in 
sizes ranging from 244 to 5 cu. yd. 


Allis-Chalmers Mfg. Co. 


7/Cirele on Reader's 


Air Heating Burner 
Airflo gas burner system 
flexibility of 


and loads in industrial air heating 


A new 
provides temperature 
applications. The Airflo may be used 
on either recirculating o1 single-flow 
systems. In addition to its use in kilns 
and dryers, the system is suited to 
heating the make-up air introduced 
into plants to replace that exhausted 
from spray booths. hoods. et 
through fans and stacks. 

Maxon Premix Burner Co 


Service Coupor 


All-Purpose Mixer 


Here is a mixer said to mix every 
thing from coarse aggregate concrete 
to thin slurry mixes. The Mixal mixer 
allows the operator to select and set 
any of four mixing angles for every 
type of mixing job with just a touch 
of the toe. The device features a tilt- 
ing, removable mixing pail and pad- 
dle. The pail can be adjusted to fou 
angular positions to produce a wide 
range of agitation for any mixable 
material. 


Kol. Ine. 


' Cirele on Reader Service Coupon 
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Refractory 

concrete 
car tops last 
longer 
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At Orville Tile Company (Orville, Ohio), car tops are cast in place with refractory 
concrete made with Lumnite calcium-aluminate cement and suitable aggregates. 
Such car tops will withstand high heat and retard the flow of heat down to the 
steel framework of the car. Refractory concrete tops offer high resistance 

to thermal shock. Spalling and cracking are minimized. And they are easy and 
economical to install, using plant labor and equipment. Concrete 

will reach service strength in 24 hours. 

For added convenience, there are castables bonded with Lumnite cement. 
These are packaged mixtures, ready for use with the addition of water. Just mix and 
place. They are available from leading manufacturers of refractories. For additional 
information, write Universal Atlas Cement, 100 Park Avenue, New York 17, N. Y. 


“USS,” “Atias’’ and “Lumnite” are registered trademarks .-1608 


Universal Atlas Cement 
Division of 
United States Steel 


OFFICES: Albany - Birmingham - Boston + Chicago~- Dayton+ Kansas City- Milwaukee~+ Minneapolis - New York+ Philadelphia - Pittsburgh «St. Louis- Waco 
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The Chambers-international 10° Dry Pan is a massive 80,000 
pounds’ worth of grinding efficiency, with two oversize mullers 
18" in face by 60" in diameter. As the inclined screen plates 
slow up the clay's centrifugal movement, more to grind is con- 
tinually fed where it can be ground best. This is a dry pan ideal 
for hard and medium-hard materials used in structural clay 
product and refractory manufacture. 

Chambers, long well known for dry pans, is proud to offer the 
Chambers-international, incorporating the tried and tested 
design with Chambers workmanship, and for the future, design 
and development for constant improvement. 

The Chambers-International 10' Dry Pan has heavy welded- 
steel side frames, upper crosshead, and muller arms—for a 
lifetime of service. All bearings are anti-friction roller, with 
SKF self-aligning roller thrust bearings in step—for trouble- 
free, long-lasting performance. Complete dust enclosures are 
supplied to order. Write or call for further information, without 
obligation. 


SERVING YOUR 


CHAMBE 


7 ; RS Cas Says 
52nd & Media Streets - 
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This is the New 


CHAMBERS 
INTERNATIONAL 


Inclined Screen Plate 
10° 
DRY PAN 


INDUSTRY FOR OVER 100 YEARS 


ERS 
CO. 


PHILADELPHIA 31, PA. 











R/M POLY-V° 
DRIVE DELIVERS 
FULL POWER UNDER 
HEAVIEST LOADS 





de 


R/™ POLY-V° DRIVE... 
MORE USE PER DOLLAR 


Heavy loads can slow down ordinary gang saw drives 

..even throw off belts where conventional multiple 
V-belt drives are used. Not so with R/M Poly-V Drive. 
Design features of R/M’s patented heavy duty drive 
assure constant belt speed ratios from no load to full 
load ... uniform power delivery without loss in drive 
speed under the most rugged operating conditions and 
heaviest production schedules. 

No drive delivers as much power in as little space as 
Poly-V* Drive. Single unit V-ribbed belt design pro- 
vides twice the tractive surface of V-belts to deliver up 


*Poly-V is a registered Raybestos Manhattan trademark 





POLY-V* MAINTAINS CONSTANT 
EFFECTIVE PITCH DIAMETER 
AT ALL LOADS. 


PITCH PI ty 
NO a 
CHANGE TO NO 
IN PL LOAD 


Full contact gives solid support 
under strength member. Speed 
ratio is unchanged. Belt position 
remains constant from no load to 
full load. 


POLY-V* GIVES GREATER POWER 
CAPACITY .. . twice the contact 
area with half the face pressure. 
POLY-V" 
;}___— a 
V-BELTS 


POLY-V ELIMINATES V-BELT 
MATCHING PROBLEM 


Kawah 





awatatat —> 
VYVYVYY) 











to 50% more power in the same space as a multiple-belt 
drive ...or equal power in as little as 24 the space! 
There are no belt ‘“‘matching’’ problems with Poly-V, 
no equipment downtime for individual belt replacement. 
And because drive life is not limited to individual belt 
life, you get longer, trouble-free service on the job. 


Just two Poly-V belt cross sections meet every heavy 
duty power transmission drive requirement. Let R/M 
engineers assist you in determining the best installation 
for your application. Contact your R/M representative 

. or write for Bulletin # M141. 


rusoe 


BELTS * HOSE + ROLL COVERINGS + TANK LININGS « INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS 


MANHATTAN, 


INC. 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plostics * Sintered Metal Products * Industrial Adhesive * Laundry Pads ond Covers * Bowling Balls 


28 





SPECIAL - Body Conditioners 


Coloring Agents 


CLAY MODIFIERS Deflocculents 
— 





Clay 


Moditiers 


Albany Slip Clay 


A low fusion point clay with a PCE of 3-5 
The stenderd moterial comes from West Albony 
N. Y., and gives a brown giloze. its application 
in structural clay is principally for the interior 
glazing of sewer pipe. For such use it is slurried 
and applied by spraying or dipping. it has also 
been used as o flux and color stabilizer in querry 
tile. The clay is available in lump and airflocted 


form 


Alumina 


AlsOse. A material appecring in several crystal 
ine forms, of which alphe-AleOs is the densest 
and most stable. Notive alumina is found as the 
mineral corundum, having a hordness of 9.0 on the 
Mohs scale, and long vsed as on abrasive and for 
jewels as ruby ond sapphire. The hydrated phases 
gibbsite, diaspore and boehmite are also found in 
noture 

Althougs elumine occurs commonly combined as 
silicates in clay, feldspar, kyonite and many other 
minerols. the principal sources of purified alumina 
ond hydrated alumina are native beuxites and fat 
erites from which lerge tonneges ore extrocted 
annvelly by the Boyer proces 

Boyer aluminas are available in a wide range 
of physical properties mainly as ao result of contro! 
of cryste! size and chemical reactivity during their 
preduction. Their high purity with respect to iron 
and fluzing impurities moke them suitable for many 
coramic applicetions in the refractory, abrasive and 
alumine porcelain fields 

Four types of alumine are generally considered 
for wee in ceramic products; They are Calcined 
Tabuvier, Fused and Hydrated aluminas 

Fused alumina is produced in large tonnages 
on electrothermal process from 
alumina for abrasive purposes, ond although it 
exceeded slightly in hardness by silicon corbide and 
some other synthetic abrasives, it is superior in 
toughness and is recommended particularly for metal 
grinding 

The addition of alumina to fireclays increases 
efractoriness, load-bearing ability and spalling re 
sistance. A new type of hig) temperoture insulating 
refractory is made from fused alumina bubbles, or 
hollow spheres, bonded and high fired 

This materia! is supplied as a castable wich can 
be formed inte the desired shape on the job and 
provides protection up to 3300°F. Calcined alumina 
and bauxite as well as teobvler alumina grog care 
ued in large tonnages to increase the alumina con 
tent of refractories. Calcined, sintered and fused 
alumines constitute the bose moterials in a class 
of special refractories containing from 90 to 99% 
alumine, used in the form of refractory brick or 
monolithic liners 

Calcined alumina is added to native kyanite to 
adjust the alumine-silica ratio during conversion 
to mullite. High purity synthetic mullite is produced 
from alumina and low iron clay, mixed in suitable 
proportion to form 3A12Os-2SiOs and converted by 
sintering or fusion. A synthetic, high-temperature, 
thermal insulator has been developed recently which 
consists substantially of mullite in the fibrous form 

Alumina is used in producing refractory calcium 
aluminate coments which set by hydraulic bonding 
in rommed and costable compositions with refrac 
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Completely revised and brought up to date, 
the editors of B&CR have compiled a com- 


plete, concise summary of materials that you 


can use to control: firing, drying, forming, tex- 


ture, color, porosity, weight, strength and size. 


tory grogs, these cements retain good bonding 
strength in their effective service range. Calcium 
aluminate cements, prepared from Boyer alumina 
may hove pyrometric cone equivalents above 35 

High olumine bodies exhibit greot resistance to 
mechanical abrasion in addition to their more 
widely used resistance to heot. in some formule 
tions the service life of these materials exceeds 
that of herdened steel by 30-50 times 

In glozes, alumina is the means for regulating 
the oxygen ratic to contro! matteness or brilliance 
The best aluminate silica ratio in conventional glaze 
has been found to be between 1:6 ond 1:10. In 
glaze containing at least 0.1 equivalent of alumina, 
the further addition of alumina raises the deformeo 
tien or maturing point. An important function of 
alumina is its prevention of glaze devitrification 
it increases viscosity, refractoriness and opacity. in 
general, it increases the resistance both te chemical 
atteck ond impact resistance, tensile strength, hard 
ness ond weathering. The chief sources of olumine 
eaquivolents for glares ore feldspar and clay 


Ammonia 


Nis. This material con be used te contro! the pH 
of clays. Where the high acid condition of a noty 
rally eccurring clay is such os te couse trouble in 
the dryer, especially with peeling glazes, ammonic 
con be odded to the pugging water to contro! the 
condition. Two forms ore available, the anhydrous, 
@ gas sold in drums. Ammonia Hydroxide is a liquid 
and is available in cons, drums or carloads. It has 
been found that additions of ammonia also wil! affect 
bleck coring and, if the problem is not too severe, 
will contro! it. Scumming is also affected when not 
too severe. The pH appeors to be best adjusted 
between five and ten 


Ammonium Chloride 


NH«C!. One of a group of materials which, by 
offecting the temperoture of the dissociation of the 
sulphur compounds occurring in structural ware clays, 
con effectively reduce the time required to fire 
ware without block-coring. Due to the corrosiveness 
of the compound the problems connected with its 
use have been overcome with the addition of am- 
monia and ammonia bicarbonate. However, accord- 
ing to a potent, U.S. 32,838,410 assigned to the 
Spencer Chemical Co., the more effective treat 
ments consist of application of up to .2% of a 
solution of Ammonium Nitrate and Ammonia or 
Ammonium Bicarbonate. Ot-er combinations are said 
to be effective in the elimination of black coring 


Ammonium Nitrate 
NH4NOs. (See Above) 


Andalusite 


AlvOa SiOz. The same chemical composition as 
sillimanite and kyanite with which andalusite forms 
a trimorphic series. Andalusite is orthohombic, hes 
@ specific gravity of 3-3.5 and a hardness of 7.0 
7.5. Special varieties ore known as Chiastolite and 
Viridine 

As mined for commercial use, the ore gener- 
ally contains 75-85% andalusite. Minor amounts of 
pyrophyilite, mica, rutile and corundum are fre- 
quently present as associated minerals. The anda- 
lusite now mined in the United States comes from 


White Mountain in the Inyo range, Mono County, 
California. Deposits of commercial grade andolv- 
site discovered to date ore relatively rore, but 
reserves of some promise ore found in Nevado, New 
Engiond, Brazil, Australic, Sweden, France, Russia, 
Germany ond Spain. 

Andalusite hes been used principally in spark plug 
porcelains and special refractories for high tem- 
perature service. The current ond potentic! uses ore 
limited by its availability. Along with kyonite and 
silimenite it is promising os a mullite forming 
mineral. Andalusite, if available economically, would 
often be preferred for mullite type refractory bodies, 
since its volume stability, refractoriness, and ready 
conversion to mullite ore desired characteristics. 


Anhydrous Rasorite 


An anhydrous sodium borote concentrate contain- 
ing approximately 90% NarO, B2Os ond 10% of a 
complex insoluble clay. An addition of 6% of this 
moterial te salt used in salt glozing sewer pipe 
and facing materials will increase gloze thickness, 
reduce pinholing and crazing and generally improve 
the appearance of the pipe. it offers a more eco- 
nomicel source of B2Os then the refined sodium 
borates ond can readily be substituted for either 
berex or anhydrous borax on an equivalent basis 
(59 pounds cre equivalent to 100 pounds of the 
hydrated borax ond 11! pounds cre equivalent to 
100 pounds of the anhydrous borax.) The constitu- 
ents contoined in the insoluble clay are silica, 
lime, magnesia, alumina, titenia ond a small quan- 
tity of iron oxide 


Aplite 


A fine grained rock largely composed of plagio- 
clase feldspar, divided between albite (Na2O-AlzOs 
6 SiOz) and anorthite (CaO-AleOs*2 SiOz) in the 
ratio of approximately 60% and 40%, respectively 
Secondary zoisite (4CaO°3Al2O2°6 SiOz'H2O) and 
muscovite (KeO-3Al:Os°6SiO2'2H20) ore associated 
with the basic minerals. The rock could more 
properly be called anorthosite or andesinite miner- 
alogicelly, but the industry hes widely accepted the 
name Aplite 

The material hos a PCE of 8-9 and, in general, 
s-ores the oftributes of other feldspors and nephe- 
line syenite. Commercial production is centered in 
western Virginia. The grodes used by te structural 
clay products industry ore generally by-products 
available at low cost. Granular and fine-porticle 
grades are sold 

Aplite is used as a molding sand in soft-mud 
brick, alone or in combination with other sands and 
coloring materials. Similarly used in stiff-mud brick 
in the rubbing box or by sond-blasting methods. 
Various desired colors cre obtained in these ways 
Typically gives pink effect when used alone on red 
brick 

The coloring principle is apparently optical, little 
or no fusion being experienced oat typical produc- 
tion temperatures. The latter foct requires adherence 
additives, such as borax, in soft-mud brick. 

In face brick and other structural products Aplite 
serves as a low-cost flux were operating tempera- 
tures ore suitable to encourage eutectic formation. 
Aplite producers supply low-cost material in a va- 
riety of screen sizes permitting its use as a grog 
to contro! drying and shrinkage in low-temperoture 
operations 
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Barium Carbonate 


BoCOs. Insoluble in water but soluble in acids 
Melts at 1,360°C. Poisonous. Occurs as the min- 
eral witherite, which is mined in England and Colli- 
fornia. The precipitated barium carbonate used in- 
ceramics is obtained from barytes which is reduced 
to soluble borium sulfide and converted to the car- 
bonote by precipitation with soda ash. 

Barium carbonate is used in glozes as a flux or 
to assist in the formation of a matt structure. Bor- 
ium forms silicates slowly, but when barium is com 
pletely combined, it becomes almost as active a 
fluxing agent as lead oxide. When used in glazes in 
amounts greoter thon .1 equivalent, it renders the 
glaze too refractory for commercial firing. 

It is used in large tonnages in the brick and sewer 
pipe plants to control dryer house scum and effico- 
rescence. Dryer house scum develops when the water 
used in preparing the brick or pipe is evaporated 
in the dryer. Soluble salts, the most common of 
which are calcium sulfate and magnesium sulfate 
migrate to the exposed surfaces and are combined 
with the body to form complex insoluble white marks 
in the firing process 

Barium carbonate dosing precipitates the salts and 
the resulting compounds remain locked in the inte- 
rior of the brick. The typical reactions are BaCOs + 
MgSO«-.BaSO« MgCOs. Other sulfates causing these 
difficulties are those of sodium and potassium. Brick 
containing free lime ore subject to scumming in the 
kiln if sulphur bearing gases strike them when they 
are below the dew point of the kiln gases. 

Barium carbonate con be added as a slurry or 
dry and should be used as early in the production 
line as is possible. The quantity of sulfate salts 
vories widely in the same pits and therefore the 
quontity of barium required will fluctuate widely 
The most sotisfactory way to determine amount 
needed is to moke test brick from selected samples 
and maintain a record of borium required for mate 
rial from each pit area 

Plonts stockpiling raw material for later use con 
apply part or all of the barium requirement to stock 
piled material as it is laid down. In this connec 
tion it is worth noting that stockpiling can add to 
scumming difficulties if the clay contains appreciable 
amounts of pyrites, which con, under certain con 
ditions, break down te form sulphuric acid which 
then combines to form soluble solts 


Each load of material dumped into the grinder 
can be trected with barium applied in batches or 
the borium can be added with a sensitive feeder 
continuously. It can be odded to material drawn 
from storoge while being conveyed to the pugger 
Barium and woter slurry con be added at the pug 
mill os all or port of the water added to develop 
plasticity 


Barytes 


BoSO.. A natural mineral found in Missouri 
Georgia, Tennessee, California, Virginia and other 
stotes. It is the chief ore from which precipitated 
berium carbonote is manufactured, but may some- 
times be used in the natural state. it has been 
demonstrated that this ore, which is reasonably pure 
ond unadulterated, can be used as a batch con 
stitvent in glazes, although its use entails specicl 
handling problems and the batch must be fritted 


Bauxite 


A non-plastic claylike material used in the pro 
duction of aluminum metal and aluminum oxide for 
the ceramic field and the chemical industry. it is 
used by itself os an addition to abrasives, refrac 
tories, cements and other ceramics. 


The amounts of silica, iron and water present in 
bovxites contro! the valve for use in refractories, 
obrosives and in cements. For refractory purposes 
@ calcined bauxite of high olumina content, con 
trolled low iron and low loss on ignition is re 
quired. it is an excellent material for refractory 
brick, provided adequate attention is given to ini 
tial calcining to toke care of the tendency of bauxite 
with residvel moisture to shrink at the tempera 
tures at which the refractories are used. Bauxite 
refractories hove adequate strength when cold and 
ot working temperatures. They resist cracking, spall- 
ing and chemical and physical reaction with the 
furnace charges with which they come into contact 

Mullite refractories are produced from mixtures of 
bauxite and silica sand of quartz by the sinter- 
bonded method or by the electrically fused-cast 
method, in which case the starting material is 
alumina derived from bauxite. 
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The chief uses of haux''e retractories are: For 
linings in rotary kilns for the manufacture of port- 
land cement, dolomite and lime; for lining in 
combustion chambers of boiler installations for use 
in ceramic industries, e.g. gloss tonk blocks, fur- 
nace parts, regenerator wall construction and in 
checkers; in the metals industry for center walls of 
zinc distillation furnaces, bottoms of malleable iron 
furnaces, water cooled parts of basic open hearth 
furnaces and in cll types of furnaces where the os 
hos a high corrosive effect on brick 

In recent yeors bauxite has been used in in 
creasing quantities for the manufacture of special 
quick hardening high alumina cements These ce 
ments are prepared in blast furnaces, rotary kilns or 
electric furnaces by the fusion of bauxite and lime 
stone. The resulting product consists of a mixture 
of calcium aluminates and calcium aluminum sili- 
cates with some iron oxide and pessibly some col- 
cium silicotes 

Bauxite abrasives are prepared by fusion of a 
mixture of calcined bauxite, coke and iron turnings 
in on arc type electric furnace at temperatures 
above 2,000°F. Massive corundum crystals contain- 
ing 94-95% aluminum oxide result These ore 
crushed, ground and separated into various grit or 
grain sizes which are then manufactured into abra- 
sive products such as grinding wheels, abrasive 
stones, abrasive cloths and papers and grinding and 
polishing powders. Fused alumina grinding wheels 
are made of the material and used extensively in 
the metals industries in grinding and polishing. 


Bentonite 


A notural clay-like substonce A hydrous silicate 
of alumina Derived from volcanic ash, with the 
clay mineral, montmorillonite (Al2eOs:4S$iO2:9H20) 
as the chief constituent. The name of bentonite 
originally applied only to a specific type that oc- 
curs In the Fort Benton formation in the Black Hills 
of Wyoming and South Dakota. Later al! clays com- 
prising chiefly montmorillonite ond derived from vol 
conic ash were classed as bentonites. For practical 
purposes it is necessary to subdivide bentonite into 
two types: (1) Those that swell enormously when 
wetted, and (2) those thot swell no more thon other 
plastic clays. Type 2 is widely used as a clarifying 
clay, as a carrier and sticking agent for insecticides, 
ond for improving plasticity and workability in 
wore where color is not important, such as sewer 
pipe 

From 1% to 3% of bentonite is used successfully 
in high tempercture cements, mortars and various 
plastic refractories Bentonite is also used in 
structural wore to insure sharp ecge ‘igh green 
dry and fired strengt’s. As low as 4% of benton 
ite prevents glazes from settling; high film strengths 
ore obtained 


Bery! 


3BeO: Ale: :6Si0 it is the ore from which 
Beryllium oxide is recovered by treatment of the 
ore with sodium silico-flveride at 850°C The 
resulting sodium fvorberyllate is dissolved in boiling 
woter, filtered ond the oxide precipitated with 
caustic At present it is t*e only commercial 
source and consequently of prime importance 

To one interested in colored glazes, bery! offers 
an vnusuvol property, tte ability to produce high 
temperature chrome greens 


Beryllium Oxide 


(BeO)Beryilia Melting point 2510°C, apec.fc 
gravity 3.0. This material, with very hig) thermal 
conductivity, good heat stock resistance and a hard 
ness of 9 on the Mohs scale has been used for the 
production of very high temperature melting cruci- 
bles 

Bodies con be formed from a mix of high tem- 
perature grog and about one third fine, low temper- 
oture calcined oxide Wox is used as oa tubri 
cont in the mix ond, ofter pressing on a hig’ ores 
sure press with polished dies, the wax is corefully 
driven off with moderate firing schedules ond final 
firing of the body con be carried out as high os 
3,600°F 


Beryilia crucibles ore useful in the melting of 
pure metals as the low reactivity retards contamina- 
tion while the high working temperatures and shock 
resistance ease techniques The literature tokes 


note of the health hazards with special reference to 
the unpredictable susceptibility of certain individuals 
to dusts or vapors of the metal and iis compounds 
and for this reason precautions should be taken to 
prevent exposure. 


Binders 


A fairly lorge group of organic materials which 
con be used in processing all types of clay and 
non-clay bodies to affect the mixing, forming and 
drying characteristics. On firing, the binding mo 
terial is oxidized and leaves the body without 
entering chemical combination with the materials of 
the body, although the physical make up of the fired 
body may be radically affected 


By proper selection of binders an operator con 


Increase water of plasticity 

Decrease water of plasticity 

Increase green strength. 

Increase dry strength. 

Increase fired strength 

Increase hordness in the green and dried sicte 


. Change the rate ond total absorption of fired 
ware 
Change shrinkage in the dryer and kiln 
9. Reduce power required for forming. 
10. Reduce warping, chipping and cracking. 


All of these effects tend to improve the recovery 
of first class material from the kiln. Those few 
plants enjoying a 100% recovery, of course, have 
little to gain unless greater drying and firing rates 
ore desired, but as dryer and kiln losses rise the 
economic justification of binders becomes evident 


A number of moterials are available which will 
affect the raw clay. A program of testing shovid 
be carried out to determine the most economic with 
any porticulor clay Different cloys react quite 
differently with the same treatment and what proves 
to be best in one instance is not apt to be so in 
the next 


A preliminary study indicates that the following 
moterials should be considered in any binder study 


Natural gums 
Alginates 
Woxes 
Alcohols 
Celluloses 
Lignins 


Gums, becouse of their relative high cost, ore 
seldom used in structural units; however the gum 
group, which includes arabic, tragacanth, ghatti, 
locust seed and karaya have been used for mony 
years as binder to improve adherence of glozes 
and engobes to green and dried ware and in such 
application should be considered. 


Another high cost group of binders ore the 
alginates These materials are hydrophilic colloids 
derived from sea weed such as kelp from the Pacific 
coast For the most part these binders replace 
the notural gums in glazes and engobes Smal! 
additions have pronounced effects. 


Woxes are derived from both vegetable and min 
eral sources Used in the form of emulsions the 
waxes may be used singly or in blends The effect 
4 twofoid: in addition to serving os a binder 
they act as a good lubricant to bodies of little 
plasticity In dust pressing, close size tolerances 
con be maintained, dry press operations can be 
corried ovt under higher pressures without pres 
sure cracking and in stiff mud extrusion, lamino 
tions are reduced Woxes have been specially 
developed for use in glazes and engobes to improve 
rub resistance 

Fiours and storches ore prepared from vegetable 
sources; pototo, wheat and rice have been used 
but corn storch and corn starch derivatives ore 
populor becouse of cost and ready availability as 
well as the wide range of corn products offered 


Dextrines ore sugars converted from starch by 
acid treatments and are used in specific applice 
tions in the same way os starch 


In extruded materials, vorious dextrines ond Corn 
Products’ Hydrocor brand binder are used to obtain 
added strengt) while green and during the first 
stages of drying Glebe brand dextrine, which 
con be used in this application, requires one to 
three pounds per ton of clay. It is a powder and 
highly soluble in water. Hydrocor and dextrines ore 
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Clay Modifiers: Body Conditioners 


Coloring Agents * 


Deflocculants 


* Binders + Fluxes 





used in the refractory field, but here the plasticiz 
ng effect of the materia! is more important thon 


the edded strength 


Some corn cereal binders are used to reduce loss 
nm the production of sewer pipe A product used in 
this applicotion s Mogu cereo! binder a pre 
gelatinized corn starch product containing 5-7% corn 


protein lt is powder in form Approximately 4 


s weed to obtein maximum green strength 


The some moterio also vseed in the production 
of face brick to cut losses An addition of 1% 


an cut breakage 100% and only of 
reduce such breokage significantly 


Polyviny! alcoho! is o white woter soluble pow 
der which possesses excellent adhesive and binding 
horacteristics. Films cast from aqueous solutons of 
polyvinyl alcoho! have extremely high tensile strength 
ond are impervious to oils and greases By vory 
ng the conditions during monvufocture ' is pos 
sible te produce oa series of polyviny! aicohols dif 
fering markedly in physical properties The prin 

po factors governing these properties are the 


degrees of polymerization and hydrolysis 


ach viscosity or polymerization range sev 
erodes of polyviny! alcoho! are produced by 
varying the degrees of hydrolysis of the polyviny 
ocetote. Of those hydrolyzed, about 99% or greater 
ore generally referred to as ompletely hydrolyzed 
while those hydrolyzed to ao lesser extent ure re 
ferred to as ‘partially hydrolyzed grades 
The two grodes of Du Pont’s polyv 
erally vseed as binders for clay are 
and ‘‘Eivanol 30 Where econom 
ore severe it mm be combined with starch 
osts For tial trials, one part of PVA 
ports of a low viscosity oxidized starch 
gested Even , maller proportion Elvano!l 
xed with starch wil produce a noticeoble m 
ovement in binding horacteristics over storch 


nione 


Methyicelluloss @ synathet , an effective 
binder for refractories stru roducts ond 
sbrasives. in addition, it 6 lubricent 
wetting agent ond plost a film former 
toughens unfired glare mproves bonding 

lt has been used as a body addition and is highly 
rgorded as a component of refractory mortars were 


ts woter retaining properties increase workability 


Bots Dw Pont’s CMC and Dow 


duced in a@ range of qualities and viscosities witt 


Methoce! are pro 
different effects For this reason, product literature 


should be studied to insure economical results 


A torge number of wood extracts ore offered and 
becouse of their low cost ure logical products fo 
consideration by structural producers who hove pro 


duction of large tonnage: 


These products ore available a quids and w 
ders both relatively refined and warefined and ex 


hibit @ rother wide range of properties 


Some ore calcium bosed, some ore sodium based 
and with different clays results may be expected | 
vary The degree of sulfonation is also subject + 


sntrol 


Lignins shouwld be odded as oll binders with 
accurate feeders as the actual addition s very 
small and variations in the rate will produce prob 


lems greater than te original ones 


Lignins are by-products of the paper industry 
ond *»ave been used in the structural clay ndust 
for mony years A sewer pipe monvufaocturer reports 
elimination of a high cost plastic clay, added at a 
30% rate, when ao ,% addition of ‘‘Goulac o 
Robeson Process Co. product was used and severo 
ndicoted a 50% 
reduction in pugging woter while using Kimberly 
Clerk's Additive A 


face brick maonvufocturers have 


Mixtures of binders from the different classes 


sometimes are much more effective than when eithe 
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s used alone. A laborotory testing program should 
be undertaken by producers interested in binders 
with the ideo of determining most promising binders 
for plont scale trials 


Body Sta 


They are combinations of vorious oxides calcined 
together at high temperatures The most common 
system is composed of oxides of chromium, antimony 
and titanium, which yields a wide variety of yellow 
ton, ond brown shodes A uniform color through 
the body is produced by mixing the body stain 
with the raw material before forming. Cobalt alumi- 
nates or silicates ore used for bives manganese 
alumina calcines for pinks ond chrome based stairs 


for greens 


Borax 


No20:2820s:10 HzO Practically all American 


Borax comes from California The mineral tincal 
s mined in the Mojeve Desert and is processed 
and morketed as Borax. Borax is also prepared by 
the evaporation and purification of brines from 
Searles Loke. it is soluble in woter and soluble in 
acids and melts in its own woter of crystallization 
it hos a mol. wt. of 381.43, sp. gr. of about 1.72 
and a hordness of 2.0-2.5 


The water of crystallization is eliminated during 
fusion with other ceramic row materials leaving 
52.8% by weight of sodium and boric oxides to 
form port of the ceramic composition The purity 
f erdinery commercial borax Ss gvoranteed over 
99.5%, the original impurity being largely clay 
it is ebteinable in large crystals, powdered, and 
granular form The last being regarded as the 


most practical and economical for ceramic use 


Anhydrous or fused borax, No2zO 2820s, melts 
at 736°C and is soluble in woter, its rate of solu 
bility being considerably siower than borox of 
20°C but about the same ot 60°C. Theoreticolly it 
ontoins no woter of crystallization, and actual ona 
ses stow less than 0.5% woter Anhydrous borax 
be substituted for ordinary borax, approximate 
y 53 Ibs. being equivalent to 100 ibs. of the hy 
drated materia Unlike borax, it does not puff or 
swell to a light fluffy mass during the melting 
operation, ond therefore its use minimizes segrego 
tion and loss particularly n furnaces opercted 


under strong drafts 


Borox is widely wsed as a flux for glazes on 
ceramic bodies. The boric oxide shores with silico 
the property of combining with bases to form glassy 
ompounds after fusion. The readiness with which 
boric oxide combines with bases finds application 
n the production of pottery colors from metolli 
oxides; the shades obteined often vary according to 
tye percentage of boric oxide used. It also has an 
important function in reducing the viscosity of glozes; 
by the addition of a little borax, the most viscous 
nlazes ore mode to heal better Borox also tends 
to produce higher gloss in a glaze and lowers the 
moturing temperature 

Borox is used mixed with salt in vapor glazing 
of sewer pipe and structurals In most cases the 
optimum amount of borox is 10% and t'e balance 
salt. The mixture is applied in the some monner 
that solt alone is used in salt glazing The major 
esult is @ reduction of crazing and pinholing with 
a significant increase in glaze thickness (See an 


hydrous rasorite 


Boric Acid 


7(BeOn:3HeO), Boric acid is produced by treat 
ment of borax with sulfuric acid and occurs, in lim 
ted quontities, as the mineral sasolite in italy 
it is mot as economical a source of boric oxide as 
borax. If con be used where the addition of sodium 


must be limited 


Calcined Clay 


Any clay when heated to a low red heat loses 
many of its claylike properties; the ability to form 
a plestic mass is probably the most important 
followed by the permanent reduction in size. Strictly 
speaking, grog, made by grinding cull fired clay 
bodies and calcined clay are identical but their 
physical condition may vary within wide limits 

Calcined clay con be prepored by passing through 
a rotary kiln or by any of o number of batch meth 
ods. Power to form a plastic moss is lost around 
1,200°F but the ultimate shrinkage is not reached 
until the moterial is heated to much higher tem 
perature: This ultimate tempercture will vory with 
different clays and its necessity will depena on the 
use to be made of the resulting material 

The addition of calcined clay to highly plastic 
clays will reduce the plasticity of the mixture to any 
desired point in the production of structural prod 
ucts it will increase the production rates from 
grinding, tempering ond extrusion operations By 
reducing shrinkage in the dryer and the kiln, seri- 
ous production bottlenecks con be overcome with 
on important increase in quality 

An importent percentage of refractories contain 
calcined clay usually in the form of grog (See 
Grog.) 


Calcium Carbonate. (See Lime) 
Calcium Fluoride. (See fluorspar) 
Calcium Aluminate 


A pure hydraulically setting calcium aluminate 
cement is available for applications requiring high 
fractoriness This moterial is made from Bayer 
process alumina and high-grade lime and contains 
less than 2% total impurities it conteins 80% 
AlsOs and 18% CaO. A typical chemical analysis 
is as follows 

CaO 18% 

AlzO 

Fe:O 

SiO 

NarO 

MgO 

$s 

Ignition Loss 

PCE — 34 (3205°F.) 

This cement can be used with conventional fire 
clay grogs as well as super refractory grogs such 
es Taebulor Alumina The hydraulic compounds 
formed in setting are CaO * AleOs and CaO * 2Al20 
These have high bonding strength at room tempera 
ture and above. At 2000°F the hydraulic bond is 
destroyed but ceramic bonding then takes place 
and high strength continues up to the softening 
point, 3200°F 

Pure calcium aluminate cement has appreciably 
higher strength thon impure calcium aluminate 
made from bauxite in the critica! temperature range 
1500 to 2000°F., where the hydraulic bond is lost 
and the ceramic bond is not yet formed In fact 
pure calcium aluminate cement with a grog of 
Tabulor Alumina, 15% cement and 85% Tabular 
Alumina (Cal Tob 15) has even higher strength at 
2000°F than at room temperature, as shown in 
the following data 


Cal Tab 15 Modulus of Rupture (psi.) 


As cast, 24-hour cure 650 
Fired 5 hours ot 2000°F 1200 


Calcium Oxide. (See Lime) 
Calcium Sulfate. (See Plaster of Paris) 
Carbon 


A growing number of refractory brick are being 
produced that contain elemental carbon as the refrac 
tory material. Coke ground and graded is a popular 
source of the moterial, which is held together with 
tar These brick are used in the metal producing 
ndustries in places where they are protected from 
exposure to oxygen. Used wit) reason, carbon brick 
are reported to offer outstanding advantages of high 
refractoriness, low and uniform exponsion under 
heat, and high thermal shock resistance 

In addition to coke they can be made of chor 
cool, anthracite, petroleum coke or graphite. Tar 
binder is mixed with the carbon and pressed with 
mechanical presses, dried in unheated rooms and 
fired in kilns from which al! oxygen is excluded 
from the setting 





Cleys 


Clays ore chiefly mode up of hydroted aluminum 
silicates. The most common of these is the kaolinite 
group (AlzOs 2SiO2 2H20) and the montmoril- 
jonite group (Mg. Ca)O : AlzO 58:02 : nH2O 

There ore two types of cloys, the residvol and 
secondary. The residual occurs in the place where it 
wos developed by weathering. Secondary clays are 
trensported from the original site by woter or other 
meons os ice ond deposited in a remote areo 

The pure kaolinite and montmorillonite clays are 
mode of very minute plote-like structures, and these 
plates are responsible for the plasticity of the clay 
when mixed with woter 

The normal behoviors of cloys in the ceramic 
process is to develop plasticity, have a formability, 
have o rigid state and fire to ao stone-like hordness, 
developing various colors 

The exceedingly high content of fine porticles is 
choracteristic of very plastic clays, and hos a direct 
relationship to their working properties. The finest 
portion contcins the cloy suspensolds or colloids 
which ore responsible for the plasticity. The greater 
part of this fine material consists of granulor material 
while the colloids are really only a very small 
amount. A high content of the so-called clay sub- 
stances is sometimes occomponied by oan excessive 
degree of plasticity which renders a clay sticky and 
dificult to work Other very important factors in 
plasticity ore the amount, size, relative proportion of 
sizes, shope and choracter of the granular material, 
and the amount ond chorocter of the soluble salts, 

e., electrolytes present 

The influence of the fineness of grain of a clay 
s not limited solely to its relation to plasticity, but 
extends to other properties, namely, drying conduct 
drying shrinkage, warping tensile or transverse 
strength and bonding strength 

it may be said that the greater the proportion of 
the fine material, the slower the rate of drying, the 
greater the shrinkage and the greater the tendency 
to warping ond cracking during this stage. If is the 
usual practice to mix these cloys with coarser mate 
rials which overcome these difficulties 

if we compore two clays of different degrees of 
plasticity, we find that the more plastic requires more 
woter to moke it workable ond that the loss of 
woter in the drying operation tokes place more grad- 
vally becouse of the very extensive capillary system 
Also we find that there is co greoter shrinkoge in the 
highly plastic clay. 


Clay, Ball 


Bol! clays ore cluminum silicotes found chiefly in 
Kentucky ond Tennessee They ore very plastic sedi- 
mentary clays which ore fairly refractory, maturing 
from Cone 18 to Cone 34. It wil! burn to a rather 
near white color. Some bol! clays will vitrify as 
ow as Cone 8 and 10 

The refractories industry is co large user of ball 
clays, particularly in the ramming mixes, castables 
ond plastic refractories. Since all of these must be 
put in place and remain rather hard before being ma- 
tured in clay, such as ball clay, which has high 
plasticity and high dry strength s used to develop 
the strength of this refractory in dry state Bal! 
clays ore very workable into shapes and holds its 
shape after once formed. 

Special refractories which require a great amount 
of prefired grog material need some plastic clay to 
hold the shape of a brick or ao special shape This 
plastic is bal! clay In some cases, as little as 
10 or 15% ball clay is used to suspend 85 to 90% 
of greg 

Some bol! clays are used In engobes to decorate 
brick and tile Since boll clays are quite plastic, 
they cre moderated with flint and color to match 
body shrinkages of brick and tile and moke a good 
coating surface in any color 

Bali cleys ore used normally in the heovy cloy 
products industry for their plasticity in the working 
stage, and for dry strength in the dry stage. in some 
nstonces, in colored brick surface 


Chromium Oxide 


Cr2Os. Mol. wt. 152, sp. or. 5. A bright green 
crystalline powder insoluble in acids and alkalies 

Chromium is used mainly to impart o green color 
it is most often introduced os ao chromium oxide or 
potassium dichromate, but the dichromates of sodium 
ond ammonium and the chromotes of potassium, 
sodium and iron find occasionc! use 

In glazes, chromium oxide, or other chromium 
compounds, are commonly used to produce green col- 
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ors. The oxide itself is generally used in row glazes 
while potassium dichromate is more common in 
fritted glazes. An oxidizing fire must be provided 
to avoid development of a black color. 

In such glozes, zinc oxide will produce ao brown 
color, due to the formation of zinc chromate, and 
high lead glazes will form the yellow lead chromate. 
Tin oxide, of course, cannot be present, as it will 
form the chrome-tin pink 


Coal 


This is an amorphous form of carbon and has its 
origin in vegetable matter which has become de 
composed by chemice! activity and often pressure. 
Widely used os a fuel in the structural and refrac- 
tory industry, it has been replaced by gas or oil! in 
many plonts 

it is used as a grog-like material in some plants 
to expedite forming of brick In this use it acts 
to reduce lamination due to the keying action of 
the coal porticles promoting greater production ond 
better quality. Due to the sulphur content, it can 
add to the scumming problems of a producer. 

All of the heat value is recovered from the coal 
which con be added in the pug mill or can be 
ground with the clay in the grinders. Some clays are 
naturally rich in carbonaceous moterial, similar to 
cool, and furnish much of the heat required to raise 
the body to the maturing temperature. An additional 
effect of the coal is the reduction of the unit 
weight of the wore 

Coal also serves os the row material for the pro 
duction of coke, which can be used in brick similarly 
and which is also used in the production of light 
weight aggregate and as a raw material for the 
monufacture of carbon refractory brick 

Anthracite coal can be used for the fuel in light- 
weight aggregate production; in this use, the ash be- 
comes port of the product 


Cobalt Oxide 


Co2:0 CoO. Mol. wt. 240.8 and sp. gr. 6. In 
soluble in water and most mineral acids, but soluble 
n sulfuric acid This black powder is obtained by 
roasting cobalt ore from Northern Rhodesia, Morocco, 
Burma ond Canado in order to drive off arsenic 
ond sulfur, and then, by separating the residue from 
the nickel and other constituents. 

Cobalt oxide is widely used in the ceramic in- 
dustry as a source of colorant for glass, glaze 
stains, body stains and engobe stains. Best re- 
sults are obtained by first calcining intimate mix- 
tures of cobalt oxide with such other ingredients 
as aluminum oxide, silicon dioxide, zinc oxide and 
magnesium oxide. The above produces straight 
blue stains going toward the green as the zinc 
oxide is increased and going toward the purple 
as the silicon dioxide and magnesium oxide are 
ncreased 

By adding chrome oxide to the above, shades 
of blue green are produced 

Cobalt oxide calcined with combinations of iron 
oxide, chrome oxide, nickel oxide and manganese 
dioxide produce shades of gray and black 

Stains con be used in connection with glazes, 
which ore compounded from alumina as a base, with 
lighter blues than the usual cobalt are obtained 
In the case of high cobalt content, there is a slight 
tendency toward a greenish tint when low fire is 
given. In proper combination with MgO, SiOe, and 
BeOs, a beautiful red, violet, lavender or pink color 
can be obtained. Cobalt in combination with man 
ganese is also used in the production of black spots 
on terra cotta glozes 


Cobalt Sulfate 


This moterial con be used to import a blue or 
bive-white color to white bodies The sulfate is 
dissolved, added to the body and then precipitated 
with sodium carbonate. The effect of as smal! an 
amount as one pound of cobalt sulfate on one ton 
of clay will be noticeable 


Colemanite 


A natura! hydrated calcium borote, 2 CaO : 3820 

5H20 It occurs in California and Nevada and 
wos formerly the chief domestic source of borax and 
boric acid 

Colemanite con be used very satisfactorily in 
many row lead glazes where the addition of CaO 
and BzOs is desired without using co frit. wt 
especially useful in the development of some pink 
end moroon red gilozes, both matt and bright, at 
temperatures from Cone 0! to Cone 07. It has been 


found that this moteric! con be used in place of 
high whiting content and thot it will bring out 
better shades of pinks ond moroon in commercially 
prepared stains 


Copper Oxide 


Two materials, Cupric oxide, CuO, or Cuprous ox 
ide, Cu20, are used as a source for copper oxide 
Cupric, insoluble in water is derived by the igni- 
tion of copper carbonate or copper nitrate, copper 
hydrate, or oxidation of lower oxides. Cuprous is 
prepared by the oxidation of copper, by the addition 
of bases to cuprous chloride, or by the action of 
glucose on cupric hydroxide or upon copper scale 

Cupric oxide, when used in glazes, hos a wide 
range of color It moy be used either as the row 
oxide in a row glaze, as the raw oxide in oa 
fritted glaze, or as a port of the frit itself. it is 
used equally well in any of these cases, but, when 
mixed with the frit, there is a loss of color strength 
under certain conditions due to volatilization of the 
oxide, and it is not so satisfactory above Cone 4 
when operations ore carried out under oxidizing con- 
ditions 

Copper oxide is the only individual pigmentary ox- 
ide in common use which in practically every com 
bination ond under ordinary conditions produces 
clear green colors In combination with tin oxide 
ond other opacifying agents, it gives turquoise or 
bive-greens when the gloze is alkaline. 

The amount of copper oxide in the glaze for light 
shade of green will be 0.03 to 0.06 equivalents, 
ond for darker shades from 0.06 to 0.10 equivalents. 
The voriable amount will depend almost entirely 
upon the composition of the RO group. in glazes 
contoining PbO in fairly lorge amounts, smaller than 
normal amounts of copper oxide are used 


Copper Carbonate 


CuCO Cu(OH) it is derived from the inter 
action of sodium carbonote ond copper sulfate 


Copper 


Copper carbonate is used to introduce copper 
colors into glazes, especially in cases where, instead 
of getting the blues and greens of copper oxide, 
it is desirable to get the lavenders, reds and purples 
obtainable under reducing conditions A brilliant 
red gloze is produced with 0.2-1% copper corbonote, 
1% tin oxide and a reducing agent of 0.2% silicon 
carbide 

if, in the same glaze, the silicon carbide is omit- 
ted and the stannic oxide increased to 5-7%, a blue 
results, thus allowing the development of copper 
reds ond blives or greens on the same piece 


Cordierite 


Cordierite is a magnesium aluminum silicate with 
the following formula: (2MgO 2Al2Os 5SiO2) 
Its specific gravity is rather high, ranging from 2.6 te 
2.7 and it is the hardness of colindite ranging from 
7.0 to 7.5 on the Mohs scale. 

Although cordierite is found over the world, it is 
chiefly developed in clay bodies by adding talc to « 
rather pure clay 

Cordierite, which is theoretically 39.6% talc 
47.0% clay and 13.4% alumina, has an extremely 
low coefficient of expansion. It can be heated up 
very rapidly and cooled down very rapidly. Repeated 
heatings and coolings do not affect it. 

By itself, this composition has a very short vitri- 
fication range and must be fired very carefully In 
fact, it cannot be fired too successfully in commer 
cial kilns. Zirconium silicate is used os a modifier 
for this body, giving it a better firing range so 
that it can be fully developed in a commercial kiln 

Cordierite type compositions heve been used for in 
sulation in high temperature operating mechanisms 
@s motors, radar, and so forth. Its use in general 
run of refractories is yet to be developed to a high 
degree 


Crocus Martis 


An oxide of iron used mostly in the preparations 
of underglaze colors and sometimes in glazes as a 
coloring agent. it develops, when burned in an 
oxidizing flame together with other glaze constitu- 
ents, a reddish-brown color. 
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Clay Modifiers. Body Conditioners 


Coloring Agents * 


Deflocculants «+ 


Binders + Fluxes 





Cryolite 


A mineral, sodium flvocluminate, having chemicol 
composition NAsAlfe. The refined moterial is sold 
under the trade name Kryolith and is available as 
a minus 60 mesh powder in 100-ib. bogs 


Cryolite con be used in clay products as oan 
ovailiary flux its Fiuerine content aids in dissolving 
silicates As @ minerolizer, Cryolite promotes Mu! 
ite formation Cryolite is also o powerful flux and 


epaocifier in glazes for special purpose bricks 


Used as @ minerolizer or flux, Cryolite promotes 
denser structures and lowers moturing temperatures 


n cley tiles ond bricks 


Cullet 


Broken or powdered gloss. Can be used in refrac 
tories to form on intermediote ceramic bond between 
where orgonic binders burn ovt and before high 


temperature binders begin to develop ceramic bonds 


Con be weed in engobes of ‘“‘sonds’’ applied as 
facing treatments to brick ond in this use the rela 
tively low melting points serve to bind the coating 
to the body 


Deflocculant 


Any substance which when added to o mixture of 
clays ond water, will couse the mass to become more 
fluid is called @ deflocculating agent. Or, more sim 


ply, deflocculant 


Deflocculants may consist of hydroxides of mono 
valent cotions (such as Na+, K-+-, of Na) oF 
salts of these cations thet hydrolyze to a bose 
(NaeCOs or sodium silicate). Or they may be or 
ganic colloids such os pyrogallic acid, tannic acid 
humic acid or alkali salts of these moterials 


Certain clays contain varying amounts ond variable 
sorts of organic matter wich con react with soda ash 
or caustic soda to form highly effective deflocculants 
Variation in slip quality is often traceable to differ 
ences in the quantity of organic deflocculant produced 
from batch te batch, either becouse of organic varia 


tien er processing differences 


Colloidal silica is a potent “‘protective colloid’ 
and for this reasen the higher SiOs sodium silicates 
are more effective as deflocculants for a given NarO 
content than those lower in SiO» 


Seme nonionic colloids, notably gums ond gives, 
con be used te disperse clays in presence of woter 
Starch is an especially effective deflocculant 


The sodium salts of the polyphosphote glasses ore 
extremely efficient deflocculonts and constitute ao spe 
cal case becouse they con produce very fivid slips oat 
relatively low oH {under 5.0) and high solids (up 
words of 70%) 


Since deflocculants liquefy, several odvantages ore 
evident Less woter is needed to produce ao given 
plasticity and flow. Less horse power is needed to 
extrude the clay The body is denser os ao result 
of less woter content 

The deflocculant may be a flux and lower the 


maturing temperature of the clay 


Sodium silicate is a very importont deflocculont 
in plastic refractories becouse it con develop plas 
ticity without the addition of too much water. Also 
sodium silicate dries very herd and assists the boll 
clay in developing the hordness necessary for plasti« 
refractories, ramming mixes and castables. It prob 
ably is one of the chief ingredients in this flexible 
type of refractory 

Sodium silicate has been used in mony instances 
n stiff mud extruding. Besides bringing out the good 
properties of a deflocculant, sodium silicote also has 
3 certain binder quality which aids in making good 


oy products 
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The use of sodium silicate with the make-up 
water and dry press mixes assists in binding the 
dry press body, besides increasing flowability in the 
die and good packing 


Dextrin 


Used as a binder and plasticizer for clay prod 
wets, dextrin is derived from starch by treating with 
acid while being heoted. (See starch ond binders.) 


Diatomaceous Earth 


Dictomaceous silica, dictomite, Kieseiguhr, is o 
highly siliceous mineral derived from skeletons of 
microscopic organisms it is mined extensively in 
California and Nevada. Desirable features of ma- 
terial are its closed cells and high porosity which 
give a low density and a low thermal conductivity 
Fusion point is 1715°C. Density is 8 to 1.2. Oc 
currence is widespread 


Insulating brick are mode of this material by 
three methods. One type of brick is cut directly 
from the deposit ond used in temperotures up to 
1,500°F without shrinking Where high tempera- 
tures are experienced, the brick cut from the deposit 
ore pressed from the dust and prefired from 1,800 to 
1,950°F to shrink them. Fired over 1,950 the brick 
develops spalling tendencies To avoid the objec- 
tionable cristobalite form of SiOx, which causes 
spalling, the brick is fired to 2,500 To this 
brick is added | to 3% lime as a catalytic agent, 
and the brick is called tridymite brick. Grog, spor 
ond clay are also included in the formula 


Dolomite 


CaMgiCOs)e. Dolomite is a rock intermediate in 
composition between limestone and magnesite it hos 
@ specific gravity of 2.9 ond hardness of 3.5-4.0 
The true moterial is composed of 56% calcium car- 
bonote ond 44%, magnesium carbonate. There ore, 
however, other materials containing appreciable 
amounts of mognesium corbonote, but less than the 
44% present in pure dolomite, these are commonly 
called limestones and are used in the ceramic in- 
dustry 


in the raw stote, dolomite may be light buff, 
pink, yellow to brown ond gray to bive Its physical 
structure moy be either crystalline or amorphous 
When fired, dolomite is white; it decomposes to 
magnesia ond calcium carbonate at 1,350-1,450°F. 
At about 1,650°F, oll COs is expelled, and the mo- 
terial burns to dolomite lime (CeO MeO) In 
the presence of lower melting fluxes of acid chorac 
ter, it frequently decomposes of still lower temper- 
atures 


Commercial deposits of dolomite ore wel! scattered 
with importent ones being locoted in Ohic, New 
York, Connecticut, California, Pennsylvania, Missouri, 
Texas and Kansas 


In general, dolomite may be substituted for 
nearly ony other type of lime flux in glazes when 
other batch constituents are properly compensoted 
In ceramic bodies it promotes a glossy bond reacting 
with feldsper, flint and clay in the range of Cone 
1 to 12 to form a lime gloss This property is of 
particular valve in promoting the maturing speed 
especially under rapid firing schedules 


The amount to be used vories with the vitrifi 
cation desired and the firing temperatures, but the 
range of %y to 8%, based on dry body weig't 
covers most vitreous and semivitreous bodies Fre 
quently a reduction in feldspor, with compensoting 
increase in flint, seems to be possible. When dolo- 
mite is used to replace whiting, the safe firing range 
is widened by |} or 2 cones. in combinetion with 
other fluxes, dolomite is effective as low as Cone 
03-04 and is in use as on auxiliary in those clays 
which carry variable amounts of alkaline earths 
in such bodies, it acts as a stabilizing flux and 
tends to widen as well as lower the firing ronge 


Electrolyte 


For ceramic applications, oan electrolyte is on 
acidic, basic or neutral substance capable of dis- 
sociating partly or completely into ions in woter 
solution. The basic electrolytes promote defloccu- 
lation whereas the acidic ond neutral compounds 
usually bring about flocculation of clay-water disper- 
sions. 

Thus the type ond amount of electrolyte con be 
used to govern the choracter of ceramic slips ond 
bodies and thus influence plasticity, casting qualities, 
dry properties such as strength and fire properties 
Examples of basic electrolytes ore caustic soda, 
soda ash and sodium silicate Acidic electrolytes 
may be acids such as HC! or acid salts such aos 
NH,.CI The neutral electrolytes ore salts of 
strong acids and strong bases such as NoC!. (See 
Deflocculants.) 


Engobe 


An engobe is a clay or mixture of clays, fluxes 
and nonplastics which con be applied to a clay 
body such as ao brick or tile wich can be tinted 
any color and will cover small defects on the 
foce of the body Engobe con be used between 
the clay body and a glaze surfoce to mask the nat- 
vral color of the body. 

However, in structurols, engobes ore of interest 
when used to color the wore and to change the 
appecronce or texture of the unit Many common 
clays con be used in the preparation of engobes in 
which case they should be finely ground or, if easily 
slacked, mixed with woter ond biended. Al! par- 
ticles not passing an 80 mesh screen should be re- 
ground or discarded. To this base meterial, feld- 
spor, calcium carbonate and flint are commonly 
edded to affect shrinkage, softening point and 
refractoriness of the engobe 

If lecal clays ore not available that hove com- 
potible colors, which vuswally means light firing 
shodes of buff or white, commercial ball and chine 
(keolin) clays con be used for the base material. 
Due to the comporative high purity of these cloys, 
preparation is simplified but they might not be as 
easy to ‘“‘fit’’ to the body as local clay 

Engobes ore sintered or vitrified to a greater 
or lesser degree ond differ from glazes in that 
the glassy pase is not strongly developed Other 
modifiers that can be used ore mognesium corbonote, 
borium carbonate, bone ash, zinc oxide, mica and 
lead oxide 

Engobes can be applied in a number of weoys to 
bedies in the green or dried condition of even to 
o prefired body if thot should for some reason be 
desired. Engobes may be applied by dipping, roll 
ing, brushing or spraying 

Any of the common coloring oxides con be used 
to affect the fired color of the engobe, or local 
occurring materials con be used. Colors that do 
not contrast with the body color are preferred as 
small chips and imperfections ore not as critical 
The pallet of colors is practically unlimited, however 

Engobes do not stick bodly in the kiln if prop- 
erly formulated. Coorse sand con be mixed with 
them for fine architectural effects. They can be ap- 
plied over practically any texture. 


Epsom Salts. (See Magnesium Sulfate) 
Feldspar 


Feldspor is the most common mineral in the 
crystalline rocks. The feldspors form a group of 
which the principal types ore orthoclose, microciine, 
albite and anorthite. These ore alumirum silicates 
of potassium, sodium and calcium. Chief commer 
ciel sources of supply ore North Caroline, South 
Dakota, Colorado, Maine, Virginia, Arizone and 
Connecticut. 

Free quortz octs at a dilutent in feldspar and 
decreases the fluxing power. In unburned ceromic 
bodies, feldsper acts as an onti-plastic the same 
os sand does Seda feldsper and quartz mixtures 
deform much more rapidly after deformation begins 
than do the potash feldspors or any of their mixture 
wit’ quartz. High soda content, in general, indicates 
low deformation or low fusion temperoture. The fu- 
sion point of ao feldspar depends upon the alkalis 
present and becomes lower as the soda content in 
creases and the potassium oxide content decreases 
Some spars fuse as low as cone 4; others as high 
as cone 10 but the general average fuse at cone 
8 to 9 

Feldspor is frequently said to be a universe! flux 
used in all types of ceramic bodies 

Feldspor is widely used in glazes for structural 
clay products including facing tile, ceramic sewer 





pipe glazes, terra cottce, etc. its role in glazes is 
to provide fluxing action and it should be finely 
ground for this purpose. Generally a material thot 
is ground to at least 98% finer thon 200 Mes’ 
is purc*ased and this, of course, is subjected to addi- 
tional grinding with other glaze ingredients in bol! 
mills prior to use. Both potash and sodo feldspors 
ore used in glazes but preference in most instances 
is for a@ potos: type Potash spor is desirable 
because it dissolves the silica more readily and makes 
@ more durable glaze. Soda feldspar has an advan- 
toge of making a smoother fired glaze. 


In recent yeors specialty foce brick and tile in oa 
wide range of pastel colors and white and black 
have been produced commercially using potash feld 
spor os a major ingredient in the wore itself In 
this application the finely ground feldspar from Cus- 
ter, South Dakota, acts as a major flux which allows 
earlier maturing of the clay body. A secondary role 
is to act as an extender for the expensive mineral 
oxides used as coloring agents in these brick. 


Severo! face brick manufacturers hove developed 
“sand coctings’’ or ‘“‘granular coatings’’ for red 
These cootings impart attractive color 


burning brick 
Feldspor is o 


and texture to red burning ware. 


major ingredient in many of them. It acts os an 
extender for the expensive coloring oxides. However, 
its major function is as a flux 
bond between t:e coating and the brick itself 
Soda feldspor is preferred due to its lower fusabil 


to form a fired 


ity. 

Fine ground feldspar rejects have been used in 
some buff and red burning face brick to provide 
greater vitrification ond lower fired absorption ot 
lower temperctures. in experimental work done at 
Clemson College, additions of low cost feldspathic 
brick flux in amounts from 2.5 to 10% resulted in 
equivalent porosity for the brick with the additive 
from three to five cones lower. Additions of from 
5 to 10% of brick flux prepored from feldspathic 
waste material improved the fired modulus of rup- 
ture of the structural clay product body by 10 to 
25%. 

The work of Clemson College by the Dept. of 
Ceramic Engineering showed that the fineness of the 
flux which is added is at least as importont as 
the chemical composition. In the case of the feld- 
spars studied at Clemson, 200 Mesh feldspar from 
Kona, North Carolina, and 200 Mesh feldspor from 
Bedford, Virginia, gave more ovtstanding results 
than did coarser grinds of the same materials 


Flint 


SiOz. A black, gray, or brown cryptocrystalline 
voriety of quortz it commonly occurs as nodules, 
either with calcareous coating in clay or as coarse 
pebbles along a seashore where the coatings hove 
been removed by attrition. The dark color of 
flint is probably due to carbonaceous motter. The 
mineral breaks with a choracteristic conchoidol 
fracture, is readily soluble in alkaline solution of 
200°C, and is soluble in fused feldspor. Flint peb- 
bles ore quarried along the coasts of Denmork, 
France, and England. It sould be clearly under- 
stood that in the United States ceramists often em- 
ploy the term flint to include other siliceous minerals 
in addition to true flint; *‘sand flint,”’ “‘rock flint,’* 
tripeli flint,’ generally called potter's flint, are 
vorious types of ground sondstone and quartzite, 
not true flint, but utilized in exactly the some 


woy 


Fiuorsper 


Fivorsper is a@ name most accurately applied to 
nonmetallic mineral aggregates which contain o 
large amount of calcium flvoride, Coffe. Calcium 
fluoride, in fluorspor, corstitutes the mineral, fluvo- 
rite, containing almost equal percentages by weight 
of the elements, calcium and fluorine. The mineral 
fivorite is a glasslike substance, translucent to trons 
parent, even opaque at times, and ranging in color 
from colorless to bluish through varying shades of 
violet, purple, green, and yeilow. 


As found naturally, it is crystallized into well 
formed cubical shapes and it cleaves readily into 
ectaohedra. Mined as fivorspar, it is commonly as- 
sociated with mony different occessory minerals and 
must be processed by various types of beneficiation 
techniques Most commercial domestic fluorspar is 
mined in Kentucky and Illinois 

Fivorsper has a long history of utilization as an 
active fluxing agent in ceramic wores, especially in 
glasses ond enamels, aos well as in glazes and 
porcelain bodies. These uses demand a higher purity 
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filverspar containing upwards of 90% of the mineral, 
fluorite. When used as an additive to heovy clay 
products, the purity is secondary in importance to 
the fineness of the fluorspar. 

In its most common use os an additive to light 
firing brick, tie, ntc., Ceramic No. 2 grade fluorspar 
is of sufficient purity. A very fine-grained fluorspar, 
essentially fine: shan 325 mesh, is marketed under 
the name ‘‘Superfine."’ Also available is a fluvorspor 
trected to improve its wetting properties The 
properties of fineness and wettability of this oddi- 
tive are desirable because, unlike some efflorescence 
deterrents, fluorspor is quite insoluble. Again, for 
this reason, the flvorspar shovld be added early in 
the clay preparation technique to insure intimacy 
of mixing with the clay. The admixture is best done 
in the secondary grinding stage, for example, at the 
dry pon 

Incomplete mixing will result in local concentra- 
tion of this strong flux within the ware giving rise 
to heterogeneous maturation upon firing Local 
aggregation of the flux con cause spalling of the 
wore due to differential maturity within a single 
unit. 

Fiversper has been found to be the most eco- 
nomical, most effective, and most easily usable 
additive for the prevention of green efflorescence 
in light firing wore. Its effect is twofold. Through 
its fluxing action, it promotes earlier vitrification 
and consequent lower porosity in firing, thus re- 
ducing subsequent movement of soluble vanadium 
salts to the surface of the ware 

Secondly, through reaction with compounds of 
vonodium, insoluble compounds ore produced, or, 
in some instances, volatile phases result which ore 
driven off during firing. in each of these events, 
the result is the successful prevention of green col 
ored efflorescences. 

The amount of the additive necessary con only be 
determined through trial testing On the overage, 
about | per cent by weight is normally sufficient 
for control, although 2% to 3% may be required 
in certain difficult cases 

In addition to its ability to curb green effiores- 
cence, fluorspor has been noted: to reduce white 
efflorescence due to soluble sulfates; to deter colored 


efforescences due to molybdenum; and to prevent 
d 





brown staining caused by 9 c 
In all instances of its use as on additive, even 
firing, throug) good tempercture contro! techniques, 
is essential to prevent over-firing or undesired 
deeper colors of light wares 


A flux in ceramics os well as other compounds 
is a@ moterial which lowers the fusion point of 
any mixture in which it is present 

For instance in certain castable plastic and ram- 
ming refractories, glass is used as a flux to melt 
the particles of clay together at a low temperature 
and form a hydrofractory in place earlier. 

Certain materials as feldspar, volcanic ash, nephe- 
line syenite will oct as a flux on high temperature 
firing clays to lower their temperatures of maturing 
in the manufacture of brick and tile. 

Certainly fluxes ore very important in developing 
glozes on brick and tile. lead is generally the 
chief one of these fluxes. Lead silicate, a com- 
mercially prepared combination of lead and silica, 
is wsed for fluxing glazed moterials. Boric acid, 
borax, soda ash ore some of the other materials 
weed for fluxing glazes. 


Frit 


A glossy material produced by fusing o mixture 
of some or all of the constituents of a glaze or 
enamel so as to render insoluble any soluble moa- 
terials present, and also to insure greater homogene 
ity, to lower the melting point, ond to render 
toxic compounds non-poisonous. 

To qualify as frit, the glassy moteriac! must be 
in @ gronulor form, for the word derives from 
*“Fritting,’’ the process of quenching molten gloss 

In glaze work it is often necessary to use low-fire 
leodiess glazes, and here the frit plays on important 
port. in most low-fired glazes, soluble materials 
cre necessarily used, and fritting renders them 
insoluble. A fritted glaze of the low temperature 
type is said to be more stable than ao low tempera 
ture raw gloze 


Glates 


Generally homogeneous, thin silicate mixtures 
fused on the surface of a clay body They ore 
glasses in their physical and chemical nature, hard, 
sligitly or completely insoluble excepting in strong 


acids or bases, impermeable to gases and liquids. 
Like glosses they are not definite chemical com- 
pounds but complex mixtures which sometimes are 
described as undercooled solutions since many of 
their properties are analogous to those observed in 
ordinary solutions. 

Glazes ore more or less lustrous. Generally the 
surface is highly reflective or glossy, but the matt 
glaze has a surface which has been compared, 
quite accurotely, with the appearance of a glace 
kid, and all gradations of glossiness or mattness may 
be observed. 

Giazes may be colored or colorless, transparent, 
translucent, of opaque. Whatever the appearance, 
the glaze or similar coating is used on claywores 
to moke the ware impermeable to liquids and 
gases and/or to provide a decorative effect. Design- 
ing of glazes to ‘‘fit’’ any given body is a complex 
problem involving variables of temperature maturity, 
expansion under temperature, viscosity, toxicity and 
color. 


Glaze Stain 


Glaze stains ore prepared calcined ceramic pig- 
ments, to be mixed with a glaze before it is 
applied to the body to give a uniform color through- 
out the glaze layer. Most glaze stains function as 
pigments. Some remain as precipitates, others going 
in solution in the fired glass. The color range of 
glaze stains is very wide at the lower temperotures 
but at Cone 8 or hgher many glaze stains became 
unstable to some degree and the obtainable color 
range is much more restricted. 


Glue 


An impure form of gelatine which can be weed 
as a binder both for glazes and for bodies. (de. 
Binders.) 


Grog 


Generally any clay-like material thet has been 
fired to a temperature where the characteristic 
plasticity is destroyed. Used in structural produc 
tion it serves to eliminate laminations, makes dry 
ing and firing faster and with less shrinkage 

it is much used in refractories, terra cotta and 
sewer pipe. While strictly speaking grog includes 
calcined clay, generally the latter is excluded from 
the classification. Grog can be made from cull 
moterial or pieces especially made and fired for 
this use. Grinding is expensive due to the high 
wearing rates and mixes containing grog can be 
very abrasive This tends to retard its use but 
excellent results con be expected when the odded 
costs are not prohibitive 


Gypsum. (See Plaster of Paris) 
Glucose 


A vegetoble sugor that can be used as a binder 
in clay bodies. it is a Carbon-Hydrogen compound 
that exhibits similar properties as starch and dex 
trine. (See Binders.) 


Iron Chromate 


FeCrOs. Mol. st. 171.85. Ferrous chromate is 
used with cobolt oxide in under-glaze blocks, and 
also makes good block stains which moy be added 
to a bedy. iron chromate is also used to color 
engobes ond hos been a constituent of Cone 6 
cherry brown and also dork pink overglaze poly- 
chrome. Brown and black colors in glass are also 
produced by iron chromate. Used as pigment for 
gray body stains. 


Iron Oxides 


FeO, ferrous oxide; FezOs, ferric oxide, hematite 
ond FesO«, ferrous-ferric oxide, magnetite. The 
oxides of iron produce dark brown colors generally. 
Very finely divided iron oxide is responsible for the 
red color common in clay products, but lorger par 
ticles give brown or black slag spots which moy 
detract from appearance 

For this reason, much expense and processing is 
incurred in the removal of iron oxide from all types 
of ceramic raw materials, sand, feldspar, nepheline 
syenite and practically all other white-burning min 
erols. Some work hos been done on the removal of 
iron from clays by complicated procedures but none 
of these hos as yet reached commercial production 

Heot treatment con affect the final color of brick 
containing even small percentages of iron Mainly, 
these techniques ore known as ‘‘flashing’’ and con 
sist of manipulating the oxygen content of the atmos 
phere at certain critical temperatures 

Iron acts as a fluxing agent ond small auontities 
con lower P.C.E. drastically and for this reason 
must be kept out of refractory products 
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Kaolin 


hine Clay A 
al fives to o white 


of 34.35 


The seme, koolin omes from the tw hinese 
words Koo-ling meaning high ridge originally 
» local term to describe the region from which the 
kaolin or “chine ay was obtained The term 
was originally weed in this country to refer to cer 
tain residual clays of a white or nearly white-burning 
horacter in recent yeors however t hos been 
stretched to cover ertoin white sedimentory cloys 
ke those obtained in Sowth Coroline ond Georgia 
The present terminology differentiates between the 
two types of deposits by designating os primary or 
esidval kaolins those white burning clays formed 
by the weothering n ploce of felidspoth rocks 
pegmatite dikes, granites, and the like found in the 
ecation of the parent rock Secondary or sedi 
mentory koolins are those thot were formed by 
weather, then carried by woter ond redeposited in 
smother oreo Thus the secondary koolins of South 
orolina and Georgia were deposited in the sea f 
on area later uplifted te form the Atlant Coasto 


Plain 


Most of the domestic supply of residual kaolin 
s obtained from western North na and most 
of the sedimentary lay comes from Georgia and 
South Caroline Many deposits of hino lay ore 
found in England and this material has for many 
yeors been oa serious competitor of the domest 
oduct. The Americon clay usvally has finer grain 
and greater plasticity, therefore greater strength 


$. C. and Ga. china clay hos been used throughout 
ndustry for years Wt is one of the most uniform 
koolins to be found Generally speoking there 
are two types of Georgia kaolin one mparting 
unusvolly high strength and plasticity used where a 
high degree of workability is required The other 
type generally the fractionated controlled particle 
re oy, behoves well, dries uniformly, and re 


fuces acking of wore 


In 950 1,751,000 tons of domestic kaolins, 
volved at almost $24,000,000 were consumed n 
the U.S Of this total t s estimoted that the 


efractory industry uses some 9 percent 


When used as port of ao refractory mix, the koo 
mn is sometimes supplemented with bol loys which 
morove the plasticity of the mix and strength 
These improvements in handling horacteristics ore 
made with a sacrifice of refractoriness otherwise 


expected from koolin used alone 


mn mony brick plonts ocal kaolin deposits are 
worked and the crude kaolin mixed with other 
ays of shole, to secure paste! colors An add 
tional effect of such mixtures is to raise the mo 
turing temperature of the body and the ronge in 
which a@ sotisfactory product con be produced In 
the production of qiey pipe, the increase of matur 
@ temperature ometimes the glazing 


speration to ao marked extent 


Kaolin con be used as a clay source in the prepa 
vtion of engobes and slips The extreme whiteness 
of the kaolin coupled with ite high refractoriness 
sllows the preparetion of pastel lors maturing 
n @ wide range of temperatures these uses 
the low shrinkages during drying firing ore 


sualities that showld not be ignored 


Kaolin, Florida 


Boll Kaolin) The kaolin deposits of Florida are 
found in the north central part of the stote They 
are mixed with white silico sand and pebbles 
These deposits will average about 15% to 20% 
clay. When the sand and pebbles have been washed 
out, there is only 1'4% to 2% clay solids in the 
stream going to the thickening vats. This provides 
a tremendous averaging effect and also results in 
ae clay of high purity and cleanliness 


Florida kaolin hes unusual physical properties not 
ordinarily associcted with most kaolins it con be 
described as a ball-kaolin it has the refractoriness 
and high white fire color of kaolin coupled with the 
strength workability ond porticle size distribution 
of a boll clay This type koolin hos a greasy 
property that together with oa very fine particle 
size, gives it @ very high degree of workability 


t is very cleen ond uniform 


Florida kaolin is used in jiggering ond extrusion 
processes where a high degree of workability is re 
quired Excellent flowing properties moke it very 
usefu mn dust press operation it s wsed in 
bodies where high strength is required. ft hos ex 
ellent suspending power and is widely used in 
glozes. The low titanium content mokes it desirable 
n colored bodies and colored glazes where greater 
purity of color in pastel shades is desired. Small 
percentoges in casting bodies ore helpful, acting as 
buffer for the electrolyte 


Kaolinite. (See Kaolin) 
Lead Carbonate 


White leod PbCO: * Pb(OH) Mo wt. 776 
sp. or. 6.7, and decomposes at 400°C Insoluble 
n water, slightly soluble in aqueous COs and sol- 
uble in acid lt is @ white powder, which is pre- 
pored by treating lead with acetic acid and carbon 
dioxide The corbon dioxide is often generated by 

rmentation of waste tanbork, which moterial 
ometimes gives a pink stain to the leod carbonate 


Modern methods of producing white lead use puri 
fied corbon dioxide produced by controlled burn 
ng of fuel and avoid the tanbark contaminations 


lead carbonote an mportant constituent of 
glazes lt is preferred by whitewore, earthenwore 
ond vitreous tile monufacturers to other lead com 
ounds Smaller amounts are used in enamels and 
gasses leed carbonote has advantageous purity 
porticle size, water dispersive and suspensive qual 
ties Fine size particles couse better suspension 
n row glozes and quicker and more homogeneous 
Due to high specific gravity of the 
oxides difficulty nm maintoining suspensions moy 
be coused. The release of COs and HeO gas from 
eod carbonate under heot gives a degree of me 
chanical mixing ond leeves the lead in a condition 
favorable to rapid chemical action which chemists 


fusions in frits 


describe as nascent. This is probably the cause for 


lead carbonate showing more rapid fusion 


Lead Oxide 


Two types of lead oxide are used in ceramics 
tharge or lead monoxide and red lead Litharge 
PbO hos ao mo wt. of 223, sp. gr. of 9.3-9.5 
and a melting point of 888°C insoluble in woter 
but soluble in alkalies, certain acids and some 
hioride solutions. Red lead PbsO« has a mol. wt 
of 686 and sp. gr. of 9-9.2 and it decomposes 
between 500° and 530°C it is insoluble in water 
and decomposed in some acids, leaving insoluble 


ead pe de 


Lead and its oxides and other compounds are de 
ved from the mineral golena which is mined in 
Kansas, Missour Idaho, Utah, Oklahoma, Mexico 


and foreign locations 


Lead has mony advontoges aos a glaze ingredient 
which results in its continved use in spite of the 
hazerd to the worker The superiority of lead 
glazes lies in their brillionce, lustre and smooth 
ness, which ore due to their lower fusion point 
and viscosity lead glazes are resistant to water 
slubility and chipping, and have few faults in 
texture and bond They have high mobility, re 
fractivity and elasticity, and are softer than lead 
less glazes. Lead glazes are said to be more ‘‘foo! 
proof’’ in the plant, since errors in processing and 
omposition affect the properties of the finished 
ware to ao lesser degree 


All investigators agree that the use of fritted 
giozes, in which all of the lead is fritted, has 
important health advantages. in this way the raw 
lead is converted into relotively harmiess lead sili 
cates which are much less soluble in dilute acids or 
the gastric juices. Leod silicates are more slowly 
absorbed after entering the respiratory system, and 
con be eliminated with less lead absorption Of 
the lead silicates, the bisilicate is much less soluble 
than the ortho-silicote or the mono-silicote When 
dustiess lead silicate is used in place of lead oxide 
the lead hozard is practically nonexistent 


Lead Silicate 


(Lead bisilicote or lead monosilicote.) Two types 
of fritted lead silicates are available for use in 
row glozes, and enomels. (A) A 15% SiOx, 85% 
PbO composition which is approximately the eutectic 
mixture of lead orthosilicate (2PbO : SiOz) and lead 
metasilicate (PbO SiOz). tt melts at 725°-775 
and is free from uncombined lead oxides and silica 
This material is sometimes called lead mono-silicate 
This is mot strictly accurate since lead monosilicate 
would more properly refer to the lead metosilicote 
composition (PbO . SiOz). It is used, however, to 
distinguish the basic lead silicate from lead bi 
silicate. (8) A composition of 65% PbO, 34% 
SiO0e and 1% AleO This material is commonly 
colled lead bisilicate Either of these moterials 
offers a number of practical economies in plant pro- 
duction and allows the introduction of lead, with its 
consequent benefits, in an easily handled, dustless 
and sofer form. The mechanical and volatilization 
losses of lead ore thereby reduced to the minimum 
The monosilicate can be used competitively from a 
cost standpoint to reploce lead carbonate, red lead 
or lithorge 


Lead Silicate, Hydrous 


“Pb SiOe—PbiOH)2, mol. wt. 807, sp. gr. 5.8 
6.5 This material has been put on the market 
as on alternate or replacement for basic carbonate 
white lead where the evolution of COs from the 
carbonate is undesirable it is @ fine particle 
size powder of high purity and is prepared by 
milling and hydroting ‘“‘lead monosilicate’’ under 
controlled conditions. It has been found useful as a 
mill base addition because of its freedom from gas 
sing; good dispersion; and excellent suspension 
qualities 

A glaze can be mode for sewer pipe using lead 
silicate and up to 40% of the native clay as a 
bose in addition to other glaze constituents This 
glaze while more expensive thon normal salt 
glazing, produces higher strengths and more attrac 
tive glozes 


Lepidolite 


Commonly called ‘“‘lithium mica,’’ this compound 
is a lithium-potassium-aluminum fluorsilicate 
LiF ; KF AleOs : 38102. The theoretical lithia con- 
tent is 6% plus but actual samples run about 4% 
due to partial alteration of the mineral and partial 
replacement of lithia by soda and potash it is 
found chiefly in California, Colorado, South Dokota 
New Mexico, Rhodesia and Southwest Africa 

Lepidolite may be used to brighten most glazes 
it is added with flint at the expense of feldspar 
on a bealenced alumina-silica ratio basis High 
grade lepidolite is available in large quontities 


Lignin, Lignin Extract. (See Binders) 
Lime 


(Calcium oxide, whiting) CaO. Mol. wt. 56 and 
sp. or. 3.4. Lime as CaO is not found in nature 
Calcium carbonate, which is the chief source of 
lime, is found in the form of the mineral, calcite 
Impure calcite occurs as rock limestone in large 
quantities in many parts of the world. Limestone may 
vary from pure calcium carbonate to pure dolomite 
CaMg (COs)e. Commercial lime may contain as 
high os 45% magnesia and such impurities as silica, 
iron oxide and alumino. Commercial limes are classi- 
fied according to their relative content of CoO and 
MgO, as follows 

High calcium lime—less than 5% magnesia. 
Magnesia lime—5-25% magnesia 
Dolomitic lime—25-45% magnesia 

A lime carrying less than 5% total of silica, 
alumina iron and so forth is a rich lime. Use of 
the term lime, in ceramics, generally infers some 
ground limestone sold as whiting 

Limestone occurs in mony parts of the world, 
some of the purest being found neor St. Louis, Mo., 
ond in Kentucky. As whiting, lime is found in 
England as a defined chalk, such as the chalk pits 





of Dover. As dolomite it is found in various parts 
of the world and in this country the best known 
deposits are in northern Ohio. Wollastonite is a 
form of calcium silicate and at times it is said to 
constitute the chief mineral of the rock mass. This 
type of limestone is found in California, in the 
Black Forest of Germany and in France 

A number of terms are in general use for the dif 
ferent varieties of limestone based on differences of 
origin, texture, composition and so forth The more 
important are as follows 

Marble is a limestone which is more or less dis 
tinctly crystalline A marl is a loosely cemented 
mass of lime carbonate with clay and usually 
found in lake basins Oolitic limestones are so 
called because of their resemblance to ao mass of 
fish roe and are made up of small rounded grains 
of pure lime carbonate. Chalk is a fine grained 
limestone composed of finely divided calcium carbo- 
nate from shells. Argillaceous limestones are those 
in which silica is present in combination with 
alumina 

it may be said, regardless of the impurities thot 
ore found in limestone, that lime is in all cases 
practically the only base found in a pure theoreti 
cal limestone in the dolomitic lime the base is 
some valve between magnesium and calcium in cer 
tain definite proportions very close to 56 of calcium 
carbonate and 44 of magnesium carbonate 

In a leadiess type of matt gloze, calcium in com- 
bination with chrome stain produces a fine green 
Calcium and zinc produce a pinkish to brownish 
shode, while calcium and barium produce a dark 
green. Calcium and magnesium produce a brownish 
shade, and calcium and lead produce a fine bright 
green 

in the regulor type of bristol glaze with a low 
feldspar content, that is, lower than .4 equivalent, 
maximum gloss is obtained when the ratio of CaO 
to ZnO is tess than 1:1, while with high feldspar 
the ratio of calcium to zinc must be higher, that is, 
at least 3.1 

lime is used in the production of silica brick 
It is added either dry to the mixer or suspended in 
the water added to the batch. It acis 1o bond the 
nonplostic quartz grains together before firing and 
more importontiy, exerts an important influence on 
the conversion of quartz to the higher crystolline 
forms of silico 

The moterial, finely ground, can be added to red 
firing clays used for brick or tile Used in this 
manner the effect of iron as a coloring agent can 
be minimized or overcome, resulting in a light 
pink or yellow and dirty buff. Flashing procedures 
will affect the final color. However, the safe firing 
range will be reduced at the same time ond the 
moximum temperature that the wore will stand is 
also reduced. Over firing will result in sudden and 
catastrophic vitrification. 

Lime in the form of nodules of any great size 
occurring n clays will seriously impair the eco- 
nomic utilization of that clay Such stones, if 
burnt in the brick, will, when exposed to the air, 
hydrate and the increase in size will fracture the 
exterior face of the unit When occurring as a 
strata of limestone in a pit the entire strata can be 
picked ovt. Lime occurring as scattered stone in al- 
luvial deposits can be removed with conical rolls if 
of large size and the smaller stones can be crushed 
to small sizes by running all of the material 
through smooth rolls. The harmful effects are mini- 
mized when the size of the lime is reduced 


Limestone. (See Lime) 
Limonite 


(Brown iron ore.) 2Fe2Os 3H2O An impure 
hydrous ferric oxide; probably actuyaliy a group of 
substances of variable composition and colloidal in 
nature Impurities are silica clay, mangonese oxide 
and organic matter. The water content is colloidal 
rather than combined and, though variable, aver- 
ages about 15%. Sp. gr. 3.4-4.0 and hordness 
1.0-5.5. Limonite gives yellow and orange coloring 
to clays, though it is sometimes obscured by organic 
matter present. On heating to about 500°C, limonite 
s decomposed to red ferric oxide Limonite auto 
matically colors clay bodies in which if occurs. 
Occasionally the mineral is intentionally introduced 
Bive shole deposits often 
leach to a characteristic yellow on exposure to the 
elements and this color change is associcted with 
the change of other iron compounds to limonite 


to get iron oxide colors 


Litharge. (See Lead Oxide) 


Magnesium Carbonate 
Magnesite 


(Magnesite) MgCO The mineral magnesite has 
a sp. gr. of 2.9-3.1 and a hardness of 3.5-4.5 
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Chemically pure magnesium carbonate has a mol. wt. 
of 84.3 and sp. gr. of 3.0 It loses its carbon 
dioxide oat 900°C, is slightly soluble in wate 
and soluble in acids Magnesite is quarried in 
Was ington, Californie, Russia, Austria, Greece and 
Czechoslovakia 
duced from sea-water in California, on the Gulf 
Coast and recovered from brines in Michigan 

it is the major constituent of a group of re 
fractory products, basic refractories, that are growing 
rapidly in importance and are used in cement kilns 
and the furnaces of the metal-producing industries 
When used for this purpose, the magnesium carbo 
nate is ‘“deod burned’ in rotery kilns to produce 
ao hard dense pebble of varying size. This inter 
mediate form is crushed and the particles groded 
to provide a mixture of particles according to a 
designed standard. The magnesium carbonate is then 
mixed with other ingredients including organic bind 
ers in batch mixers and brick ore formed by the 
dry press method Such brick are available as 
chemically bonded brick or as fired wore 

The chemically bonded brick are burned in serv 
ice. An interesting phase of their production is the 
use of metal covers for a significant amount of 
them Metal clad brick are reserved for areas of 
intense conditions While more expensive than 
either clay or silica refractories, the added life 
and higher operation temperatures attainable with 
bosic refractories seems to indicote the continued 
expansion of the use of this material. An important 
number of chrome-magnesite brick are being mony 
factured in which the magnesite is used with varying 
proportions of chrome ore 

In glazes, magnesium carbonate acts as a refrac 
tory up to a relatively high temperature when it 
becomes an active flux The formation of mag- 
nesium silicate in glazes develops an elastic glaze 
and at the same time develops glazes with rather 
low coefficients of expansion. Very often magnesium 
carbonate is used to check the fluidity of a glaze 
This is @ desirable property when dealing with crys 
talline glazes Magnesium carbonate also seems to 
improve adherence 


Magnesium carbonate is also pro 


Magnesium Sulfate 


Mol. wt. 246.5 
Magnesium sulfate 


(Epsom Salts). MgSO« 7H2O 
Soluble in hot or cold water 
occurs as the mineral epsomite; it is found in Brit- 
ish Columbia and in Washington, and is found in 
brines in Michigan. This material moy also be pro- 
duced by the action of sulfuric acid on magnesite, 
dolomite or other magnesium rocks. 

The most important ceramic use of mognesium 
sulfate is for setting up enamels The proper amount 
of magnesium sulfate enables an enamel to be used 
for a long time without balling up, and it prevents 
the enamel! from running on a piece of ware Too 
much of it produces co dull finish and possible 
crazing Further, magnesium sulfate in the slip 
causes rust on any iron containers 

The effect of magnesium sulfate addition has 
been noted on dipping slips and in one cose the 
use of 3 cc of magnesium sulfate per quart re 
sulted in a heavy application with good draining 

When used to set up or thicken a glaze or slip 
it must be used with caution as the ideal amount 
is quite critical. Besides reducing running of a glaze 
from a coated surface, it serves to increase the 
storage life 

Magnesium sulfate is one of the couses of ‘‘dryer 
hause scum’ appearing on structure! wore Clays 
containing small quantities accumulate a thin coat- 
ing of the salt on the surface of the wore when 
the water of plasticity is evaporated in the drying 
process During firing, the soluble salt is dis- 
associated, the SOz being driven off into the at- 
mosphere and the magnesium forming complicated 
calcium-magnesium-silica compounds thot are insolu 
ble and show as white or gray morks on the ex 
posed parts of the brick 

Contro! of this type of scumming is usually done 
with barium carbonate which precipitates the soluble 
compounds to form insoluble compounds thus elimi- 
nating the migration of the scum causing material 
to the face of the brick during drying 

Other contro! methods used hove included cover 
ng the face of brick with paper which was then 
burned off in firing and the reduction of the water 
of piostcity 

Magnesium sulfate can be added to clay to produce 
the choracteristic white marks of ‘‘dryer house scum** 
if there is a market demand for such material. Ap 
plication con be made with feeders or dosing each 
lood of material as it is used Amounts required 
to produce ony degree of scumming vory with 
clay and the conditions but smal! additions on 


the order of fractions of 1% have proven sufficient 


in some cases 


Magnetite. (See Iron Oxide) 
Manganese Oxide 


MnO» Mol. wt. 87 and sp. gr. 5 it is con 
verted into MnO at 535°C, is insoluble in water and 
nitric acid and soluble in hydrochloric acid. It occurs 
in noture as the black mineral, pyrolusite, which 
is mined in Russia, Gold Coast, india, South Africa 
and in small quantities in several of the United 
States, including Tennessee, Montana and Virginia 

Manganese dioxide is much used in the face 
brick industry to develop gray effects in the body 
of buff firing brick When used as a body stain 
effect depends on the grain size of the manganese 
as well as the amount used 

Mesh sizes of 20, 40 and 80 are often used 
for speckling effect while air-floated manganese 
develops uniform gray tones When used in larger 
Proportions, dead biock brick can be produced 
When used as on additive to red burning brick 
the effect is to make a rich red color, depending on 
the amount used 

In larger grain sizes, manganese can be added 
to glaze to develop texture effects as well as large 
black spots contrasting with the color of the glaze 
Some producers use fine manganese to breok up the 
monotone of glazes. In this service it tends to 
mask slight imperfections which would otherwise 
detract from the appearance of the units and will 
perhaps lower the rejection rate at the sorting and 
grading station 

Used as a color constituent it can produce pinks 
and browns as well as purples, depending on its as- 
sociated compounds it is quite sensitive to minute 
changes in firing conditions 


Mice 


A general term used for a large group of materials 
making up a major division of clay minerals. Gen- 
erally regarded as impurities in finer clays and 
subject to removal by washing, illites or mica may 
in structural clays be the major clay-like mineral 
present. it has characteristic endothermic peoks by 
which the presence of the mineral con be deter- 
mined 

More specifically mica is used for the material 
that splits into characteristic sheets of considerable 
size and is used in industry as insulotors and di. 
electrics. 

A form of considerable interest to the structural 
field and to refractories is vermiculite, a form of 
mica that on rapid heating expands 16 times accor 
dian-fashion to form a light and inert material 
suitable for inclusion in lightweight structural bodies 
ond as a grog in refractories or as on aggregate 
for the production of lightweight casting refractory 
concretes 


Molasses 


A complex organic material derived from the re- 
fining of sugar from sugar cane it hos been used 
es a binder in the preparation of silica, mag- 
nesite and carbide refractories. in this use molasses 
has two effects. One is to increase the plasticity 
of the body during the forming operations reducing 
losses due to handling; when dry the body con- 
taining small additions exhibits much greater 
strengths and during firing the additive burns away 
without affecting the composition of the body 


Mullite 


3Al2Os +: 28102. Sp. gr. of 3.16. It occurs in 
nearly all fired ceramic products containing alumina 
and silica but is seldom introduced as such, except as 
calcined kyanite which is converted into mullite in 
calcination Mullite is rare in nature, one locality 
being the Isle of Mull, Scotland, where argillaceous 
sediments have been fused by igneous intrusion. 
The compound was formerly thought to be synthetic 
sillimanite, which name still persists in some quar- 
ters Mullite is very refractory, breaking up into 
corundum and liquid silica at 1,810°C 

In the monufacture of refractories, the desirable 
mullite is formed from the chemically similar min- 
erals, andolusite, kyanite and dumortierite, which 
decompose into mullite and silica at Cone 13, Cone 
12, and Cone 6, respectively To break up silll- 
manite in the same way, Cone 20 is required 

Mullite bodies show a uniform rate of thermal 
expansion and are resistant to spalling and deforma- 
tion under load Their strength is due to the 
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interlocking of long, needle-like crystals Some ov 
thorities recently stated thet to get long crystals 
there must be present impurities which will promote 
their growth, therefore a mullite body with short 
interlocking crystoels is more stoble at high tempera 


tures 


Nepheline Syenite 


A holocrystalline granular igneous rock made up 
INarO : 4Al20 9SiO2z), pot 
ash feldspar (microciine), soda feldspar (aibite) 


of nepheline (KeO 


and sch minor accessory minerals as mica, horn 
biende and magnetite it is found in New Jersey 
New Hompshire, Virginia, Montana, Canada, india 
Russic. it resembles gronite in texture but contains 
no free averts. An analysis of the commercial coram 


ic nepheline syenite from Bive Mountain, Ontario, is 


Loss on ignition 3% 
$iO 60.0 
AleO 23.2 
FesO 

CeO 

MeO 

NarO 

KO 


This analysis represents the commercial materio 
after removal of on The iron content of the 


original rock is in the range of 2 of 3% 


First quality nepheline syenite storts to sinter at 
cone 08 and hos a PCE of about cone 7 There is 
@ evtectic between sodo feldspar and nepeline 
which is a@ facto n the wide sintering range of 


nepheline syenite 


In the post decode, nepheline syenite has found 
some applicotion in glazes for structural clay prod 
ucts including facing le terra cotfe, ceramic 
glares for sewer pipe etc In low temperoture 
glares where fritting is not done, nepheline syenite 
is especially helpful in promoting the moturing of 
the gleze due to its relatively low fusability 


Seme high iron grodes of nepheline syenite hove 
been vsed for making sond foce brick, imparting o 
textured, granular, decorative effect to the brick's 


surface 


The nepheline syenite is usually mixed with color 
ing oxides and some sond its primery role is to 
form a@ fired bend between the sand grains in 
the cooting and the body of the brick tt alse acts 
@s an ‘extender’ for the expensive mineral oxides 


Werk done by Everhart aot the Obje Stote Uni 
versity Engineering Experiment Station showed that 
additions of 2.5 to 5% of nepheline syenite to the 
clay as @ bedy flux gave acceptable absorptions 
and fired strengths thet ore obteined of substantially 
cower temperatures without accompanying reductions 
at the upper firing limit This, of course, results 
in longer maturing ronges At the some firing 
temperature sizable reductions in absorptions and 
increases in strength ore secured 


A poper presented by Wilson and Keenig of the 
Oble Stote University Engineering Experiment Sta 
tien of the 59th Annual Meeting of the Americon 
Ceramic Seciety, Dallas, Texas, May 1957, reported 
on the use of nepheline syenite tailings in sewer pipe 
bodies Their report declt with minus 30 Mesh 
tailings from the high intensity magnetic separators 
weed in preporing first quality nepheline syenite for 
use in glass ond whitewore production These tai! 
ngs contain 2 to I% FerOs and are ground to oa 
point where approximately 99% posses a 200 Mesh 
sieve. The authors reported that when fired to cone 
02 and above, the additions of ground nepheline 
syenite tailings to fire clay ond shale bodies provided 
lower absorptions mproved flexural strengths and 


onger moturing ronges 


The thermal expansions of ao fire clay and shale 
sewer pipe bedy were significantly increased by 
additions of ground tailings—the effect was greoter 
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ot lower cones thon oat the higher cones The 
ground toilings also helped to reduce the free 
quartz content in the bodies 
When firing below cone 02 the additions of ground 
nepheline tailings to the cloy and shale bodies 
offected the unfired properties thus acting in 
the role of a refractory grog 
The authors further reported that the commer 
cial production of sewer pipe using a body contain 
ng 5% of the ground tailings and firing to cone 3 
has confirmed the laboratory results regarding the 
lower absorption ond increased flexural strength de- 
rived from the addition A targe reduction also 
wos noted in the number of cracked pipe when 
the tailings were weed The reduction in the num 
ber of cracked pipe, according to the authors, may 
possibly be related to several factors, nomely 
3 A sligitly lower drying shrinkage and resultant 
drying strains owing to the non-plastic addition 
A reduction in the amount of free quartz pres 
ent in the body owing to the absence of free 
quartz in the nepheline syenite, and 
A reduction in the amount of free quartz in 
the body introduced from shale or clays as oa 
result of the solution of the quartz by the addi 
tive (nepheline syenite) during firing 


Ochre 


Noturol occurring stains which ore for the most 
port hydrated ferric oxides mixed with clay and/or 
sand in verying amounts They con be uwsed as 
coloring agents for engobes or ‘‘sands’’ applied to 
tace brick ond hove in the past been used to color 
the *‘‘solt coat applied to wore thot resists solt 
glazing In this technique fine, 60 mesh or less 
clay prepored from the native clay is mixed with 
ochre ond applied to the surface to ‘“‘catch’’ the 
salt glaze 

When ochres corry much mongonese they grade 
into the umbers 


Opacifiers 


Opocifiers ore those moteriais used in glaze to 
produce on appecronce vusvolly called opaque, oa! 
though they really possess translucency rather thon 
opacity. Originally tin was the major material used 
to epaocify glazes but more recent techniques moke 
vse of compounds of zirconium and titanium which 
provide similar results af less cost 


Orthoclase 


KeO « AleOa : 6 SiOz. A potash feldspar useful 
when the total quantity of sodium must be limited 
(See Feidspor.) 


Petalite 


Lithium-oluminum silicate hos the formule LisO 
AlsOs 8SiO2 and a density of 2.4. It contains 
77.0% SiOz, 17.5% AlsOs, 4.3% LisO ond 0.5% 
other alkolies 

Petolite con be added up to 45% in semi-fritted 
glozes, resulting in ao clear bright texture maturing 
at cone 02 up to cone 5. Petalite is effective in clear 
ond opeque row single fire glezed to cone 12 

When notural petalite is heated above 1,000°C 
there is an irreversible crystallographic inversion 
into a solid solution of silica in beta spodumene 
This wnique structure has virtually zero thermo! 
expansion ond provides the basis for low expansion 
ceramic bodies of unexceiled heat shock resistance 

Within the lithic-clumina-silica system there ex 
sts a broad compositional area of low-to-zero ther 
mol expansion Negotive expansions are encoun 
tered in certain area. Such bodies can, of course 
be synthesized from pure chemicals and a wide 
variety of expansion choracteristics con thus be ob 
tained 

Becouse of these behaviors, petalite con be added 
to refractory mixes to improve their resistance to 
thermal sock. Such additions lower the P.C.E. of 
the refractory body but result in much longer life of 


retractories subjected to repeated severe temperature 
changes. Other litsium beoring ores such as omby- 
gonite and spodume con be used in the same mon 
ner 


Plaster of Paris 


Calcined Gypsum, Calcium Sulfate.) CoSO« 
%;HeO. A white, gray, or pinkish colored powder 
prepared by heating gypsum (CaSO« 2H2O) to re 
move three fourths of its water of crystallization 
Available in various types of products having spe 
cific, controlled properties. When mixed with water 
and allowed to rehydrate to the dihydrate there 
is mo apporent action at first, but soon a slight 
stiffening takes place and shortly after that it ‘‘sets’* 
to a solid moss As set progresses the moss begins 
to heat and expond, and final set is not reached 
until the evolution of heat hos ceased and expon 
sion is complete 

When suitably compounded with refractory sub 
stances, molds for the casting of non-ferrous alloy 
such as white metal, aluminum, bross ore mode 
with plaster it is used in the manufacture of low 
density insulation and to provide green strength 
to mixtures of clay and non-clay refractories. in 
this use it con provide t*e set required to capture 
the frothy nature of lig tweight refractories 

Much used by the manufacturers of finer ceramics 
for molds used in casting and jiggering processes 
ploster of paris finds similar but less extensive use 
in the casting of complicoted refractory shapes ond 
for short run ramming molds 

Terra cotta shapes are formed in these ramming 
molds also and the same techniques can be used to 
moke special brick shapes 

At elevated temperotures the sulphur is driven 
off and the material reacts as lime when used 
to bond bouxite, chrome or silica brick In silico 
brick this is on important effect and the setting 
properties of the material enhance dry strength. The 
sulphur freed from the wore reacts with water to 
form sulphuric acid and is objectionable 


Potash 


K.0 Mol. wt. 94.2, sp. gr. 2.32, is very sol 
uble in woter and other solvents. The most important 
original source of commercial potesh is natural 
potassium solts, which ore mined in New Mexico, 
California, Germany, France and Russia. These ore 
prepored as potossium nitrote and potassium coar- 
bonate for use in ceramics, but most of the pot- 
ash is automatically introduced into botches in feild 
spor 

its use, other thon as a conditioner for clay, slips, 
engobes and as o glaze constituent, is in the elim 
ination of green efflorescence on buff brick. If 
brick subject to green efflorescence coused by 
venodium solts ore treated with potash they will 
not develop the characteristic stains. A wsval treat 
ing procedure involves dipping cubes of fired brick 
in @ dilute solution of water and potash. When 
completely soturated, brick are removed and al- 
lowed to dry. The literature mentions o 4% solv- 
tion although doubtless the proper amount will de 
pend on tote! amount of soluble salts present in the 
brick and the absorption of the brick 


KeCOs Commonly called pearl ash of potash 
Mol. wt. 138. Although formerly imported, all do- 
mestic requirements of present are being supplied 
by American producers wo distribute a product made 
from the electrolysis of potassium chieride from 
deposits located in California and New Mexico 

In this hydroxide or carbonate form, potash is on 
important deflocculating agent. it is used at ordi- 
nary temperatures to prepore casting slip, gloze 
slips, and engobes, to purify clay, to reduce the 
plasticity of excessively plostic cleys, and to nevu- 
tralize any acid present 

In glazes, potossium carbonote appears os an 
ingredient when it is desirable to modify the effect 
of a colorant such as copper oxide which may thus 
be brought through tints of green toward yellow 
When potassium corbonate is used in colored 
glazes, it is advisable to frit about 90% of the 
clay but none of the color 


Rutile 


Ti0e, Sp. Gr. 4.2-4.3 The mineral mined in sev- 
eral places in the United States and in several for- 
eign countries is an important source for titanium 
oxide. However rutile contains 5% or sometimes 
less of various oxides of iron, chromium and vane 
dium. The material con be used to color clay prod 
ucts advantageously Color developed depends on 
the mesh size of the rutile and the source, os 
varying amounts of impurities effect the results 
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Granular rutile from Virginia will develop strong 
lavender colors and can be applied to stiff mud 
brick with sand blasting or as unground portions of 
engobe rolled, sprayed or poured on the column. 
Mesh sizes of 200 ond 400 are available and will 
produce yellow and buff in small concentrations on 
the order of 10 to 15%, and larger additions to the 
sand will result in orange. 

Used in the mold release sand for the production 
of soft mud brick, extraordinary colors will be pro- 
duced lower temperature maturing wore might 
require some type of corrier to insure superior ad 
herence of the rutile colorant to the face of the 
brick 


Pyrophylilite 


AlzOs 48iOe HeO. One of the rather large 
family of hydrows aluminum silicates Often con- 
fused with talc, as the two minerals have almost 
identical physical properties However, pyrophy! 
lite is an aluminum silicate, whereas talc is ao mag 
nesium silicate. It is very soft, with hardness ze 
tween | and 2 and specific gravity of 2.8 to 2.9. It 
is found in North Carolina, Pennsylvania, California 
and Newfoundiand 

Used in varying proportions as a part of refractory 
units where the very low rates of thermal expansion 
and contraction tend to increase resistance to spall- 
ing and cracking. The major difficulty in its use is 
the lock of plasticity of the material and the result- 
ing loss to be expected in the forming opera 
tions 

Used in minor proportions in otherwise difficult 
clays it will increase or decrease the maturity tem- 
perature, depending on the impurities in the clays 
and pyrophyllite, and reduce shrinkage in firing. In 
glozed wore it is reported to reduce or eliminate 
crazing 


Sawdust 


Purchased as mill byproduct in most cases, the 
purchaser is not able to always secure the type and 
kind best suited for the purpose he intends to use it 
for Generally sawdust from soft woods will be 
orger in particle size than hoard wood dust ond 


usually not as suitable Average weight of sawdust 
s 20 Ibs. per cubic foot and is usually sold in 


units of 200 cubic feet 


Average moisture content ronges around 40% and 
when used as a component of structural or refrac 
tory products the heating value of the sawdust will 
reduce the amount of primary fuel required. One 
pound of sawdust will produce approximately 5,000 
B.T.U When particle size is important fines con 
be removed with air separating equipment and over 
size pieces or dust reduced to ony desired size with 
grinders, crushers or hammer mills. 


Sawdust can be used in the soft mud, the stiff 
mud and the dry press methods of making brick. 
Added in the pug mill or a mixer varying per 
centages of sawdust can be added as a method 
of reducing the weight of the product, increasing 
the drying rate and effecting economies in firing 

Used as eorly es 1885 in the U.S., sawdust and 
clay bodies were widely used in fireproofing tile 
production and was known as ‘‘terra cotta lumber.*’ 
In some plants using a siop on the faces of the 
brick for architectural effect, sowdust is used on 
top of the slep or mud to prevent brick from stick- 
ing when they are ‘faced.’’ In this use sawdust 
can be spreed mechanically 

Sawdust can be added to fireclays and the 
resulting mix made into any standard refractery 
size and fired. The density of the resulting refrac- 
tory con be controlled by the proportion of the 
clay ond dust but the compressive strength suffers 
as the unit is made lighter. Service temperatures 
ore controlled by the fireclay used. Some sowdust 
s improved by roasting before use which can be 
done in rotary ovens but the charring should not be 
done above 600-650 This tends to reduce the 
amounts of volatile material released from the mix 
during firing and eliminates all of the water vapor. 

Used in structural clay products, the sawdust re- 
duces weight, improves insulating properties and 
when used in lerge percentages produces a unit so 
porous thot it con be nailed ond cut with steel 
tools 

Primarily used in refractories to produce insulat- 
ing units, lighter mixes produce good ‘‘U*’ factors 
but at considerable sacrifice in compressive strengths 


Silica occurs in a number of crystal forms, the 
nature and stability renges of which have been 
extensively studied This study has been difficult, 
partly due to the slow rate at which the chonges 
occur, and the low thermal conductivity of silica 
and silicates, which tends to mask the results and 
prevent precise determinations. Sosman regards the 
allotropic changes as partly structural and partly 
ctomic; he regards the siuggish changes as being 
due to the rearrangements of the silicon and oxygen 
atoms, and the rapidly reversible changes as being 
due to changes in the relative positions of the elec- 
tron orbits which unite the atoms 


While tridymite and cristobalite may exist for in- 
definite periods of time at room temperatures, the 
low temperature or alpha form of quartz is the only 
form of silica truly stable at these temperatures 
A considerable expansion accompanies the conver 
sion of alpha cristobalite to beta cristobalite in 
the temperature range of 220-275°C and a sudden 
expansion of about 1% occurs during the inversion 
of alpha quartz to beta quartz at 573°C. The in- 
version of quartz to tridymite at 870°C is accom 
plished by an expansion of abevt 15% These 
abrupt volume changes couse stroins in a body 
containing free silica 


In recent studies at Alfred University and their 
ceramic college, it has been found tat the crystal 
changes of silica are considerably responsible for the 
cracking of brick and tile in the heating up and 
cooling stages Temperature curves can be so ar- 
ranged that brick with high free silica content cen be 
token through the dangerous periods siowly and 
evenly to prevent any cracking or straining in the 


body. 


The same phenomenon occurs in cooling if a 
brick is cooled teo rapidly and is subjected to these 
silica strains, it will be cracked throughout the 
cooling. Such a brick must have a longer cooling 
period to allow the complete transformation of the 
crystal to the more stable form 


BRICK AND CLAY RECORD in discussing firing 
curves, both in the Hanley story, 1955, and the 
Kelsey-Ferguson story, 1956, pointed out thot brick 
can be cooled rapidly and heated rapiciy in those 
stages where silica inversions do not occur and if 
In both of these 
operations firing curves are very rapid, time is rapid 
and production is very high from tunnel kilns. The 
curves are based on proper knowledge of the silica 


organic substonces ore fired out 


inversion point 


All forms of silica, when heated to sufficiently 
high temperatures fuse and form amerpous silico 
glass or fused silica. If the heating is very rapid, 
quartz may fuse without appearing to poss throwgh 
the intermediate stages. When fused silica is very 
slowly cooled, the reactions taking place are the 
reverse of those occurring during heating and alphe 
quartz will ultimately be produced 


Very successful refracteries have been mode by 
adding fused silica to the body. Quartz in itself, 
after it is fused, has a very low coefficiert of ex- 
pansion and actually assists in bringing ovt a good 
heat resistant type of body There is a danger of 
recrystallization of quartz if reheated too high and 
too many times, which of course would destroy 
the low coefficient of expansion 


Silica refractories are made from gannister and 
quartz rock. These refractories are very commonly 
used in roofs of glass tanks and open hearths 


The rock is brought into the plant and ground up 
to a definite range of mesh The silica then is 
mixed with a binder, sometimes even molasses, and 
then shaped into form either by dry pressing or by 
drop press. Silica is fired to approximately 2700 
for the final formation 


Lime is sometimes used as the binder and acts as 
a flux too. 


Two types of silica refractories are made, one 
of the ordinary variety and the second with very 
low content of alumina as a contaminating mineral 
Alumina up to possibly 4% acts os a flux, bringing 
down the service temperature of the pure silica 
brick 


In some heavy clay products plants where clays 
are gummy and very fine grained, silica is added to 
open up the clay body 


Silica is used in all glazes as the chief, and often 
the only, acid radical (ROs group). it may be ad- 
justed to regulate the melting temperature of the 
glaze. In common glazes, the ratio of silica to bases 


(RO group) is never less than 1:1 nor more than 
3:1. By varying the relative proportions of the RO 
group and bolancing the group ageinst any desired 
silica content, the maturing temperature of a glaze 
may be quite closely controled. In oter words, 
the fusability of the glazes used in the presence of 
equal proportions of fluxes depends on their relative 


silica contents 


Silicones 


A series of polysiloxane compounds, the struc- 
ture of which has alternating silicone and oxygen 
atoms (Si-O-Si-) The structure is comparable to 
thot of a carbon chain and, as in organic chemistry, 
the length of the chain and the degree of cross 
linking determine the form of the silicone. Chains 
ere longer and crosslinking is introduced and in- 
creased as the form moves from a fluid to a 
rubber to a resin 

The silicon atom hos an atomic number of 14 
and as such is normally tetravalent The bonds 
which are not tied up in the polymeric network 
con be used to link organic components, the size 
and nature of which contribute greatly to the 
properties of the silicone 

The first step in the production of a silicone is 
the reduction of silica, SiOs, elemental silicon 
by reduction with carbon in an_ electric 
furnace. The silicon is then reacted with organo 
chlorides to form organo-chlorosilane, which is 
hydrolyzed and polymerized to the desired material 

One of the outstanding properties exhibited by 
these unusual moterials is ao high water repellency 
which has been used for several yeors to waterproof 
existing walls and other porous structures When 
walls are treated with silicones, they are still 
permeable to water vapor allowing any trapped 
water to move from the wall by evaporation and 
equalizing vapor pressures on both sides of the 
water repellent 

A technique of applying the silicones to individ- 
val brick has been developed which offers out- 
standing advantages to a large group of face 
brick manufacturers. By eliminating water migra- 
tion through the brick, efflorescence from any 
source, (brick, mortar, water or nearby concrete), 
can be eliminated and the finished wall! will 
further resist air and water borne soil much long- 
er than an untreated wall. As water is the major 
disruptive force, walls kept dry in this manner will 
resist spalling, and crumbling due to freezing 

Two methods hove been developed to apply the 
silicone, spraying and dipping The concentration 
of active silicone in the carrier must be worked 
out for each application 


Sillimanite 


AlzOs SiOz This mineral, having the same 
hemical composition as ondalusite ond kyanite, is 
often confused with them There ore important 
differences in properties Sillimanite has a spe 
cific gravity of 3.23 as compared with 3.16 for 
andolusite and 3.60 for kyanite Both andalusite 
and sillimanite crystallize In the orthohombic form, 
while kyonite has a triclinic structure Sillimanite 
hos o hardness of 6-7, andolusite has 7.5, while 
kyonite varies from 4 to 7 

Upon heating, sillimanite decomposes into mul 
lite and silica, but not until the temperature reaches 
1545°C On further heating to 1810°C the ma 
terial breaks up into corundum and glass 


Soda Ash 


(Sedium Carbonate, Sal Soda.) This salt has the 
basic composition NasCOs with mol. st. 106, spe- 
cific gravity 2.53 and melting point 851°C How- 
ever, it may also appear as NasCOs HeO (crystal 
corbonate) or NazCOs : 10 H2O (sal soda). Seda 
ash hos a theoretical solubility of 45.5 grams / 100 
m! at 100°C but only 7.1 grams / 100 mi at O°C 

Most soda ash is made by the Solvay process 
althoug) a certain amount is prepared from lake 
brines and by electrolytic methods Commercial’ 
grades of soda ash are available as 48% (Naz) 
light and dense and os 58% light and dense 
Light and dense refer to apparent bulk density. 
Ordinary 48 to 58% grades are available in either 
light or dense but contain NaC! which may affect 
certain ceramic uses 

Seda ash is on active flux in ceramic glazes but 
can be used only as a frit ingredient because of 
ts solubility NazO added as soda ash in glaze 
frits supplements NosO from borax and feldspar 
components 

The deflocculating effect of soda ash in glaze frits 
supplements NazO from borax and feldspar com- 
ponents 


39 





MODIFIERS Continued 


The deflocculating effect of soda ash 
woter systems is on importont phenomenon 
branches of ceramic body preparation 

In the pre e of small quontities ef soda ash 
the woter of plasticity of bodies will be greatly 
reduced with consequent improvement in workabi 
ity eter green ond dry strength ond less ack 
ng This is porticularly true where strongly flo« 
culont ions such as Cass of SOx 
cloy. High lime structural clay bodies are one ex- 
ample 


appecr in the 


In this use they con be added in the pugging 
woter or dry with accurate mechanical feeders to 
the clay any time prior to its delivery to the pug 
ger Fractions of 1% are wavolly all that e 
aquired 

In addition to the improvement of working pro 
erties of these types of raw materials the color of 
the fired wore is affected, usally to moke stronger 
and more marketable shodes 


Sede ash will react with mossive lignite in certain 
boll clays to produce a very soluble and highly 
effective organic dispersing agent Sodium silicate 
reacts much less strongly with massive orgon n 
clusions so thet under some rcumstonces soda ash 
s @ for more effective deflocculant than sodium 
silicates Normally, where lignite is low or absent 
sodium silicote mokes for lower vis ty thon sodo 
ash Frequently, the two will be used in combine 
tion in a rotio qsited to the type of deflocculation 


required 


Sodium Chloride 


Common Salt 
ties, bagged or 
Quolities are qu 
a bleaching agent 
overcomes the effect 


oxide 


Lh s weed orge aque 
pipe and, to a lesser degree 
oll cloys ore suiteble for alt 


hos reported thet clay with ao 3 te 


alumina ratio will salt glaze if sufficient tempera 


ture con be deve ed The gloze itself seems to 
be 20% alumina 54% + the balance 


being sode and othe 


In practice salt 
by throwing salt 
kiln offer the k 
solt vapor is or 
jenses on a 
practice solt epeated severa times the 
exact number n s determined for each ant 
by experiment alting reduces the temperature 
quite rapidly the heot must be built up between 


saltings 


Salt vapor has ao drastic effect on 

tory brick causing rapid failure mostly by d 
the refractory Insulating fire brick by 
condensation, delays this process The am 

solt used vories widely with different « 

generally 5-10 ibs. of salt per ton of wore seems 


to be sufficient 


Tunnel kilns can t sited, with salt 
duced continuously in dutch ovens and pulled in 
the salting section of the kiln with a separate salt 
vopor exhaust system Some plants inject salt int 
the salting section as a soturated woter solution 
In this installation yme change of the wote 
vepor tends to f sating pressure in the 


section as the s odded ntermittently 


The salting temperatures of ware varies from 


ype 02 to cone 7 with the lower temperatures 
ausing some difficulties. Salt glazing can be pro 
moted by using a reducing atmosphere immedi 
ately preceding salting r by coating the ware 
with a ‘salt at which consists of finely ground 
ay applied to the face of the ware and which 


reacts more readily with the salt vapors 


Salt glazes are usually under tension which leads 
to rating ower pipe strengths and is not de 
sirable. Additions of borax up to 10% reduce the 
tension and the defects resulting from it but 
not eliminate them 


Under slips can be used in salt glazing and 
olor oxides can be mixed with the salt to de- 
velop glazes depend on the color of the body and 
firing conditions during firing, salting and coo 
ng. They are rs not normally seen. The natural 


colors of salt ange from ear to black 
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Sodium Pyrophosphate, Tetra 


NaiPeO 
woter of crystallization, available in granular and 
finely powdered forms it dissolves in hot or cold 


A prepared chemical, containing no 


woter and is mildly alkaline in solution it hos 
@ pH of 9.1 to 10.3 it is on efficient suspending 
ond dispersing agent for grease, dirt, clay and 
other insoluble moterials, which leads to its use 
mn the ceromic industry In clay slips the motericl 
s vsed as a dispersing and thinning agent Ap 
proximately 134 Ibs. are used to disperse a ton of 
cioy 

it is wsed as a deflocculant in glazes and in the 
purification of cloys. If is also used as a means 
of removing iron from clays by washing. It is an 
efficient water conditioning agent and as such moy 
be used when the effect of hard woter produces 


undesirable results 


Sodium Silicate 


No20 x SiOz.) A consideration of silicate of 
soda in the ceramic industry must be predicated 
on an understanding of whet is meant by the term 
silicate of sode In @ commercio!l sense, silicate 
of soda is no more definite a term thon clay 
its connotation s gener rather than specific 
Attention must be called to this foct because in 
spite of voluminous teroture there are still many 
technical men who think of a definite sodium silicate 
when they see the syrupy liquid of commerce 

Sodium silicate is mode by melting sand and 
soda ash in a reverberatory furnace. Various pro- 
rtions of the two ingredients ore used and widely 
horacteristics result. The most alkoline 


jivergent 
quid s ate mode by this furnace process hos a 
ratio of INasO to 1.6 SiOz and the mos? siliceous 
quid grade has a ratio of | NazO to 3.75 SiO 
There are more alkaline sodium silicates made which 
ore detergents ond are known as metosilicote, ses 
quis ote and orthos ate 
The melted sand and soda ash coming from the 
furnace moy be put mmediately into solution 
The most silaceous grade cannot be concentrated 
beyond about 32% total solids without going to a 
ge but the most alkaline liquid con be concen 
trated to about 61% solids and still remain fivid 
Insteod of forming solutions, the melt may be oa 
cooled to a glass which can only be dissolved in 
high pressure steam 
Because of the mony grades of licote and the 
great differences in their characteristics it is ev 
jent thet the proper selection is of importance to 
btaining good results, and the monvufacturers ore 
yally well equipped to give technical advice 
enable the user to obtain best results 
a minimum of e gy 
Sometimes for son of economy and many 
times f ’ better workability or improved 
nished produ sodium silicates ore used as oad 
n various oy products and refractories 
s ates quid ond powder, are bene 
n voried applications such aos in casting slips 
ay mining efining ond treating, bricks, enamel 
wore and glazes, Faience tile, roofing granules and 
efractory cements 
In processing raw cloys the deflocculating action 
f sodium silicate is used to separate impurities such 
as quartz, feldspar, mica, and iron oxide. One to 
four pounds of silicote per ton disperses the clay 
and permits the heavy impurities to settle ovt. The 
ore suspensions of deflocculated clay can be pumped 
to settling basins more economically than by other 
meons of transportation 
Powdered metasilicate is added to the finished 
ay as a dispersant for the convenience of users 
Sedium silicote acts as a dispersing agent in 
ay suspensions to produce high fluidity and mini- 
0.1% of sodium silicate con 
verts ao stiff clay mud into a thin liquid which can 


mum water content 


be peured or pumped without difficulty The re- 
duction in woter content of a cast slip results in 
s shorter firing time, less shrinkage or worpage of 
the finished ware, and greater strength 

Light weight insulating bricks ore mode from 
vermiculite or perlite by bonding with sodium 
silicate and calcium carbonate or similar reactants 

Silicates serve os a source of silica in porcelain 
and metal formulation Since the silica has been 
fused with alkali, its use permits a reduction in 
the temperature required for fritting 

Silicates ore used In Faience glazes to give artis- 

effects such as ‘‘crackle’’ or a fine crack design 

Silicates provide bonding strength at room tem- 
peratures Powdered silicates are used in the dry 
clay type bonding mortars to be mixed with wate 
just before use. Liquids are used with plastic 
hrome ore and other agents to formulate various 
types of furnace cements. Dry hydrated silicates 


ere used with chrome ore formulations tor gun- 
ning mixes to be used in patching while furnaces 
cre under heat Silicates provide temporary tock 
until the fusion effect of the other ingredients comes 
into pley. They give greater green strength and 
greater fired strength in air set refractory specialties 

Sodium silicates are available in ranges from 
No:0 3.75SiO2 to 2NazO0 Si0s. Liquids range 
from 35.0° Baume to 67.5° Baume 


Starch 


A grovp of carbohydrates or poly sacchorides 
occurring in mony plant cells it is available in 
the form of a white soft amorphous powder. It is 
derived from several vegetable sources, corn being 
one of the more important It finds use in struc- 
tural and refractory products as a binder (See 
Binders.) 


Steatite 


An hydrous magnesium silicate, being a massive 
variety of talc Specific gravity and hardness ore 
the same as for foliated talc Steatite contains 

combined water, so that 
firing shrinkage of the mineral is only about 4% 
Therefore articles can be machined of crude steatite 
nuggets which ore much more exact in dimensions 
then those made of porcelain mixes which hove o 
greoter firing shrinkage The notural mineral may 
be machined to close tolerances to moke wore from 
mined blocks, or it may be crushed into a powder 
and dry-pressed using a small amount of binder 


Sulfur 


S. An element with atomic weight of 2.06, 
insoluble in water but soluble in a number of 
organic reagents. It is mined as native sulfur in 
Texos and Lovisiona ond Mexico as well as the 
volcanic regions of italy, Japan and Chile 

Its compound« ore sources of many difficulties to 
the structure’ ond refractory manufacturer Major 
trouble mokvers are iron sulfate or pyrites, magnesium 
sulfate and calcium sulfate Materials containing 
these compounds evolve sulfur dioxide during firing 
and the gas combines with water to form sulfuric 
acid which destroys equipment and building The 
balance of the compounds tend to mar the ap 
pecrance and usefulness of the product in which they 


occur 


Tar 


(Asphalt, pitch.) A complicated and variable mo 
terial derived from petroleum as an end product of 
the distillation process Tor hos severcol uses in 
the refractory, brick and sewer pipe industries 

Its major refractory use is aos a bonding agent 
in the production of carbon brick In this use, the 
refractory mix must be heated to a point w the 
tor con be uniformly mixed and then the brick 
con be pressed in the usuvcel monner Patents and 
published material also illustrate some uses as oa 
bonding ogent for basic brick and in some cases 
silica brick Carbon brick ore often laid with o 
mastic type mortar containing tor Tor is used as 
a@ convenient source of carbon in the ‘‘flashing’’ of 
periodic kilns 

When thrown into the fire boxes, dense clouds 
of black smoke are formed and it is likely that 
colloidal carbon particles are actually taken up into 
the surface of the brick 

In any event, the colors developed in this type 
of reducing atmosphere ore different than when 
*“flashing’’ is done without the use of tar Salt 
added with the tor also affects the results, some 
times adding luster to the brick 

In the sewer pipe industry, tor is used as oa 
joint material Rings of tar on the bell and spigot 
ends are formed in the plant with metal molds 
When used, the tar ring is washed with a solvent 
and the ends pushed together. The joint formed 
is not elastic but in non-severe use has proven to 
be satisfactory 


Terra Sigillata 


A coating material prepored by decanting ground 
clay to retain only the smallest clay fractions. Clays 
so altered can be sprayed, rolled or dipped onto 
bodies of the same clay or from clay of different 
origin On firing, the ultra fine terra sigillate 
forms a glassy phase at lower temperatures than 
the same clay of more usual particle size. Clay 
can be chosen for particular colors or for light 
firing material can be tinted with common colorants. 
When using terra sigillata on bodies prepared from 
the same clay, physica! fit is assured and adherence 
is good. 

Clay containing illite and kaolinite are best suited 
to produce terra sigillata material. The montmoril- 
lonites are not suitable. 
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Umber 


Ar iron oxide coloring material containing s'9 
nificant portions of manganese It is temperoty e 
sensitive ond develops browns and blacks (See 


Ochre.) 
Vanadium Oxide 


in special refractories, vanadium tetro oxide forms 
@ number of refractory combinations with 
temperature above 1540°C V204 Tends to be 
unstable in air and V2Os the resulting form has oa 
morked reduction in refractoriness 


fusion 


Vanadium can be used in glazes as oa tinting 
color 

Salts of the meto!l have been blamed for the 
green efflorescence that sometimes appears on light 
colored brick. Control is difficult theug’ some pro 
ducers find dosing raw clay with fluorspar reduces 
or eliminates the problem Others find treatment 
of fired brick with potash solutions inhibited t e 
appearance of the green stains Recent deve'op 
ments of plant applied silicone 
fired brick appeor to be one economical way to 
contro! the migration of the salts 


formulations to 


Vermiculite 


(OH)2 (MgFe)s (SiAlFe)s O104H2O A peculiar 
type of mica thot when heat trected expands 16 
to 20 times its original size The expansion is in 
one dimension much like an accordion. It is 
inert and is fairly refractory Used as a grog in 
clays it reduces tendencies toward lamination and, 
being slick, acts as a lubricant for auger and dies 


Being resistant to fairly high temperatures it can 
be used as a grog for ligt weight refractory brick 
or as an aggregate for cast refractories 

The material occurs in South Carolina and Mon- 
tance. It is shipped unexponded after mining and 
sizing with the expanding being done near centers 
of use 


Volcanic Ash 


(Volcanic dust, pumicite.) Volcanic glass blown 
nto the air during the eruption of explosive types 
of volcanoes and deposited hundreds of miles from 
te source The chemical composition of 
osh is similar to that of granite or rhyolite, but 
the rapid cooling of the material prevented the 
formation of 


volcanic 


minerals This material occurs os a 
loosely consolidated gritty powder ranging in color 
from white to ligt? gray Deposits vary greatly 
in thickness and extent The larger deposits con 
tain reserves in excess of 100,000 tons and range 
n thickness up to 30 feet. Volcanic 
nm commercial quantities in Kansas, Nebraska, Okla- 
homa, Texas, Colorado, idaho, Montana, Oregon 
California ond in British Columbia and Saskatche 
won in Canada 


osh occurs 


Volcanic ash is a noturally pulverulent moterial 
Screen analyses of 70 widely dis 
tributed areas in Konsas indicate that only 1 to 5% 
is retained on a 100 mesh screen and from 75 to 
90% posses a 200 mesh screen. The 
cone equivalent of Kansas, Oklahoma and Nebraska 
ash ranges from Cone 04 to 4, and this probably 
applies to general, although one 
somple from Montana hod a P.C.E. of Cone 8 

Its use in glazes is limited by the color change 
coused by the iron content but it finds use as an 
addition to clay bodies 


samples from 
pyrometric 


volcanic ash in 


The use of volcanic ash in some types of sewer 
pipe bodies is advantageous because the low cost 
material permits vitrification over a wider range 
and imparts toughness to the finished product The 
optimum percentage that should be used in a ceramic 
body of ony type seems to be in excess of 7% 
but not more than 25% 

It lowers the moturing temperature of brick in 
the same manner and has been investigated as a 
ceramic bond in the production of lightweight ag 
gregate clay block Being extremely plentiful, the 
cost is attractive in oreos where deposits ore lo 
cated 

Work indicates that the material can be expanded 
A wnique method reported indicates that the ma- 
terial can be mixed with the air of combustion 
and carried by that medium into the flame through 
on aspirating notural gos burner 


Whiting 


Calcium carbonate prepored from certain sources 
Originally from chalk cliffs in England, France and 
Belgium and then domestically from marbles or cal- 
cites. The term is being widened in use to include 
any fine calcium carbonate. 
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Witherite. Native barium carbonate. 


(See Barium Carbonate) 
Zinc Oxide 


The use of zinc oxide in the heavy clay industry 
is in glozes. In glazes for brick, sewer pipe, tile, 
etc., zinc oxide serves in several different capacities, 
all of which ore beneficial in developing high- 
quality products. Dependent upon the glaze formula. 
tion, the firing procedure, and the characteristics 
of the body, zinc oxide plays on important role in 
developing different properties in a fired glaze 

Zinc oxide is used to reduce the coefficient of 
thereby helping to make 
the glaze ‘‘fit’’ the body. Crazing of the glaze may 
thus be eliminated it improves the elasticity of 
the glaze, thereby improving its resistance to me 
Because of its fluxing 
maturing range, 
amounts improves 


expansion of the glaze, 


chanical and thermal shock 
ond broadening of the 
glazes in proper 


action 
zinc oxide in 
the gloss 

However, in larger amounts, in a properly formu 
lated glaze, zinc oxide is used to develop various 
textured glazes such as matte, eggshell, or crystal 
line Certain colors are developed or enhanced by 
zinc oxide, and it also functions as a secondary 
opacifier 

The last property to be mentioned is that zinc 
helps to moke a glaze highly 
mportant for heavy clay prod 
crazing 


oxide insoluble 
This is particularly 
ucts Insolubility of a glaze coupled wit 
contro! are to be considered os extremely important 
properties in a glaze applied to heavy cloy products, 
outside, or under 


whether they ore used inside 


ground 


Wollastonite 


CoSi0,, Sp. Gr. 2.9, 4.5 hardness on the Moh's 
scale and P.C.E. of cone 18. This is a naturally 
occurring silicate which has been used in compora 
tively large quantities in ceramic tile bodies, glazes 
and electrical ceramics. Recently it has been reported 
that the addition of as little as 1-3% to typical 
structural clay bodies results in improvements of 
forming, drying, firing and quality of finished ware 

The Wollastonite particle is needle-like and if is 
thought that a jackstraw effect tends to open the 
clay body to allow the escape of water vapor during 
drying and the early part of the firing cycle. During 
the later stages of firing the same effect is observed 
on the products of ignition 

The material con be added with an accurate dry 
feeder to the pug mill. 

According to a paper written by Jackson and 
Vukovich, additions of 1-3% Wollastonite increased 
dry strength of structural clays up to 40% and in 
laboratory firing of test bars allowed the firing rate 
between 900-1100° F. to be more than doubled 

A reduction in moisture expansion of autoclaved 
test bors containing Wollastonite was noted and this 
reduction ranged from 30% of the untreated value 
for minimum addition to 66% for additions of 3% 
to one o the clays tested. This effect would be ex- 
pected to reduce delayed crazing of glazed struc- 
tural tile after long periods of service 


Zinc 


s used for flashing colors directly ont 


Zinc metal 
the body of the clay wore The only use it is put 
to in the heavy clay industry is in the development 
of ‘flashed building brick. A mottled 
orrangement of colors ranging from dark brown to 


colors on 


a dull green to a sort-of-yellow can be developed 
by exposing the brick, during the firing cycle, to the 
action of zinc vapor This can be affected by add 


ng mossy zinc to the fire box where it is vaporized 


Zirconium Oxide 


123 end sp. or. 5.7. It melts at 2700°C 
thermal 


Mol. wt 
ond hos a low conductivity 


To prepore useful products from zirconium oxide 
stabilizing agents such as lime or 
be added to the zirconia, preferably during fusion 
to convert the zirconia to the cubic form Most 
commercial stabilized zirconia powders or products 
contain calcium oxide as the stabilizing 
The ‘‘stabilized’’ cubic form of zirconia undergoes 
no inversion during heating and cooling 
Stabilized zirconia 
extremely high temperatures ore required The low 
conductivity insures low hect losses, and 
the high melting point permits stabilized zirconia 
refractories to be used continuously or intermittently 
at temperatures above 4000°F in neutral or oxidizing 
atmospheres. Above 3000°F in contact with cor 
bon, zirconia is converted to zirconium carbide 


magnesia must 


agent 


refractories ore used where 


thermal 





“MINERVA 
FLUORSPAR” 


America’s Finest 


FLUORSPAR 


INSURES PERMANENT 


COLOR CONTROL 
OF 


LIGHT FACE BRICK 


« Vitrifies at low temperatures. 
« Stops formation of green scum. 
* Costs approximately 50c per ton of clay. 


Just 50c worth of Minerva Fluorite in every ton 
of clay insures precise color control of all light 
face brick 


This powerful flux eliminates the need for hard 
firing prevents formation of green scum by 
permanently locking vanadium and iron salts in- 
side the brick 


TECHNICAL ASSISTANCE AVAILABLE 
FREE FLUORSPAR SAMPLES 


Write Today for Free Booklet 
“HOW TO CONTROL 
VANADIUM EFFLORESCENCE” 


MINERVA CO. 


A N MINERVA b 


ELDORADO BR. 3-2191 


ILLINOIS 
Dept. B-10 

Please send Free Booklet 
Please send free Fluorspar Sample 
Name 

Firm Name 

Address 


City State 
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How SWINDELL-DRESSLER CORP. 
mounts wheels of its kiln cars on 
Timken bearings to reduce friction, 
assure easy rolling, less maintenance. 


Now, one man ean roll a kiln ear 
with wheels on Timken? bearings! 


HAT used to be a tough job 

for eight men is now easy for 
one—moving a fully loaded, 30,000 
lb. kiln car. And doing it without 
pinch bars. That's because the car 
wheels, on the Swindell-Dressler 
Corp. car above, are mounted on 
Timken” tapered roller bearings. 
Swindell-Dressler’s new kiln design 
provides precise heat control, keep- 
ing temperatures at the wheels 
below the critical range for efhicient 
bearing operation. What's more, 
wheel lubrication is cut from once 
every pass through the kiln to only 
once months. It's no 
wonder Swindell-Dressler switched 
to Timken bearings on kiln car 
wheels. And easy to see why one 
kiln operator says, “they're the 
biggest advance in kiln cars in 


every few 


15 years’. 

It's because Timken bearings... 
1) Roll practically friction-free. 
They're geometrically designed and 
precision-manufactured to roll true. 
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They reduce starting friction, roll 
smoothly. They maintain their pre- 
cision longer. 

2) Save lubricant and maintenance 
time, because they make closures 
more effective in keeping lubricant 
in, dirt and dust out. Your mainte- 
nance costs stay down. 

You can be sure of getting more 
for your money when you build 
or buy machines equipped with 
Timken tapered roller bearings. 
One reason is: Timken Company 
leadership in tapered roller bearing 
design. Another is the service you 
get from graduate Timken Com- 
pany engineer salesmen—service 
you can’t get anywhere else. 


BETTER-NESS 


To be sure of better performance 
in the machines you build or buy, 
be sure they're equipped with Tim- 
ken tapered roller bearings. When 
you buy Timken bearings you get... 
1) Quality you can take for granted. 
2) Service you can’t get anywhere else. 
3) The best-known name in bearings. 
4) The pace setter in lower bearing 
costs. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas, Ontario. 
Cable: “TIMROSCO”. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steels and Removable Rock Bits. 


First in bearings for 60 years 


rolls on 


TIMKEN 


tapered roller bearings 
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Brampton Brick Company in Brampton, Ontario is one of 
Canada’s leading producers of structural clay products. 


They make many grades of brick by several methods. 


But they dry press their premium quality face brick on two 
new Boyd Presses. 


Brampton put Boyd Press in their blueprints for expansion to 
serve a growing list of customers, over a wide market area, who wanted 
a dense, smooth surfaced, square-edged face brick with exceptional 
dimensional stability. 


You have customers and prospects in your area that are 
willing to pay top dollar for such a product. 


It won’t cost a red cent to investigate how Boyd power pressed 
brick may open up new avenues of profit for you. 
Write for details. 
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A PRESSED 
FACE 
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SENSE 





em peared... modernize 


DON'T PUT OFF 
EXPANSION BECAUSE OF 
THE STEEL STRIKE. THANKS 
TO ADVANCED PLANNING, 
VARCO HAS STEEL AND CAN 
SUPPLY YOUR BUILDING 

NEEDS NOW ! 


VARCO “RIGID FRAME” STEEL GIVES YOU A 


his is the time to expand and this is the way to 
do it—with Varco “Rigid Frame” Steel Buildings 

A Varco building is engineered to last and to take 

it. Since time means money in the construction of a 
building. Varco will save you time and money... 
by affording fast service on every contract. Skilled 
crews will have the prefabricated frames erected 


and under roof in only a few days. You always 


awe 





R.G. VARNER STEEL PRODUCTS, 


_ 
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BETTER BUILDING...FOR LESS 


get better service from a sper ialist. and Varco is 

a specialist in buildings for the brick and clay field 
More Varco Buildings are being erected than any 
other type structure in the brick and clay industry 
Phere’s asimple reason why : Varco builds it better 
for less. Find out for yourself. Ask a Varco customer 
Then. write for more information about the building 


you need to stay on top in this booming industry 


KILN BUILDING 


Strong, sturdy Varco Rigid Frames are 
designed to give your facilities and equip 
ment the best protection at the lowest 

yssible price Your building will last 


ire less maintenance 








Y 
Clay Storage Buildings are a Varco spe 
cialty. Utilizing tubular framing with 
galvanized or minum covering, experi 
enced Varco crews can give you eco 
nomical clay storage Size can range 
from five to 30-ton capacity or even 


larger if vou desire 


COMPLETE PLANTS 


li you're thinking of a new plar 
advantage of Varco experience 
ning the buildings that wil 
highest efficiency owest 
cost. Varco will work in 


nation with you or your ¢ ngineer 


P.O. BOX 781 PINE BLUFF, ARKANSAS 
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Strength to spare! 


From tread to mast a Towmotor Fork Lift Truck is built to last. Its 
all-welded chassis—special carbon-steel carriage—one-piece forged forks 
rugged construction from the floor up!—give 
Towmotor a margin of extra stamina that outlasts any truck doing 
anywhere near the same day’s work 

See how you can apply this strength to move more goods, faster, at 


reserve-power engine 


less cost. Ask for new ‘“Pace-Maker” Booklet SP-23 . . . and Certified 
Job Studies applying to your type of handling operations. (Also ask 
about new foot-controlled Towmostatic Drive, available now on some 
Towmotor models.) Write Towmotor Corporation, Cleveland 10, Ohio. 


TOWMOTOR “[FERIINGER FORK LIFT TRUCKS, CARRIERS AND TRACTORS 
THE ONE-MAN-GANG 4 


er Corrie 





“PYRAX"” PYROPHYLLITE 
FOR REFRACTORIES 


Three special grades of “PYRAX” pyrophyl- 
lite have been developed for use in refractories. 


Refractory grades of “PYRAX” pyrophyllite 
can be used to good advantage in refractory 
brick, refractory cements, unfired refractories, 
backwalls, radiants, tile setters, saggers, and oth- 


er special refractories. 





“PYRAX” pyrophyllite has a P.C.E. of cone 
26 to 27 and when mixed with small amounts of 
kyanite its P.C.E. can be increased to cone 28 or 
29. 


“PYRAX” pyrophyllite refractories when 
properly compounded have a high strength, will 
not spall or fail due to temperature gradient. 


R. T. VANDERBILT CO. «x. 
230 Park Avenue, New York 17, N.Y. 
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The “OCTOPUS” 


Complete Automatic 
Production of Pipe 
with Drying Rings 





Note low head room 


I—Removes large pipe from vertical press 5s— Automatically places pallet board 


No si ket hoards required } 


2—Hl inishes both spigot and socket ends pallet board 


7—Rolls finished pipe out for truck pick-up 


6—Turns and places pipe on drying ring and 


3—Cuts pipe to length 
Number of men needed for above 


— Provides drving rings operations NONI 


Write for details on the many new labor saving features 


in automatic handling and finishing equipment 


Se aa NO EARNE SLA ty 





Finishing Equipment for the Ceramic Industry. IN Cc. 
P.O. Box 3366, Terminal Annex, 


Los Angeles 54, California Phone: CU 3-1268 MACHINE FOMPANY 


Eastern Representative 
Dwight B. Hendryx, 662! Darlington Rd., Pittsburgh, Pa : 
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Loading time reduced 83% with 
STANLEY Steel Strapping System 


When The Huntsville Brick and Tile Co., of with Stanley ESM Tool. Loading time has been 
Alabama, handled brick manually, it required reduced 83% and brick breakage cut from 5% 
90 minutes to load each truck with 6,000 brick. to Jess than 1%! 

5% of the company’s entire output was lost 

through brick breakage! Perhaps you need a new packaging idea, or a 
The Stanley Steel Strapping Specialist came ™ore efficient steel strapping tool. Write for 
along with a new packaging idea and the Stanley Data Sheets to STANLEY STEEL STRAP- 
Electric Skid Magazine Tool. Now, bricks are PING, Division of The Stanley Works, Dept. 
Stanley steel strapped into 500-brick packages, H, 1308 Corbin Ave., New Britain, Conn. 


STANLEY INSURE IT-SECURE IT WITH STANLEY STEEL STRAPPING 


AMERICA BUILDS BETTER AND LIVES BETTER WITH STANLEY 


S | A N L EY This famous trademark distinguishes over 20,000 quality products of The Stanley Works, New Britain, Conn.—hand tools « electric tools 
¢ builders hardware «¢ industrial hardware « drapery hardware ¢ automatic door controls « aluminum windows « stompings 
© springs © cootings © strip steel «© steel strapping—mode in 24 plants in the United States, Canada, England and Gern ony. 

REG. U.S. PAT. OFF In Canada: Steel Strapping Division, The Stanley Works of Canada, Ltd., Hamilton, Ontario 
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New Products Con’t. 


ompare these glazes Sa 


A stronger and improved insulating 
firebrick that is light in weight and 
low in thermal conductivity has been 
Here's proof of what a introduced. Known as B&W K-20 and 
borate-salt mixture can K-23, the firebrick was engineered 


” » reauifements il 
do for your ware! to _mee t the require mer ts of kiln 
builders and operators in the struc- 


tural clay and allied industries. In- 
creased mechanical strength of the 
units permits their use in a wider 
range of applications. The firebrick 
can. be tailor-cut, drilled or shaped as 
necessary, eliminating the costly spe- 
cial shapes and delays involved in 
obtaining them. 


Babcock & Wilcox. 


0/Cirele on Reader's Service Coupon 


GLAZED WITH 10% BORATE ~ 90 Pump-Tank Combination 
\ new, compact and low cost pump- 
tank combination with Proportioneers 
or (] r Model 1106 Adjust-O-Feeder for ac- 
curate general chemical feeding and 
for boiler water treatment, has been 


announced. The unit is designed to 
nee use a minimum of space. The tank, 
pn tanto 


fittings and tubing are made of all 


® corrosion-resistant materials suitable 
RASORITE 5 di A te C ft f for handling most industrial chemi- 
0 ium Ora oncen fa es cals. All the features of the Model 
1106 Adjusto-O-Feeder are also pres- 
ent. 
B-I-F Industries, Inc. 


11/Cirele on Reader's Service Coupon 


Improve your salt glaze, lower your 
costs—it’s easy with RASORITE! 
This product is cheaper than either 
Borax or Boric Acid, yet it gives 
equally fine results. Use RASORITE 
to make your glazes more durable, 
more impervious to liquids, more uni- { new attachment—a combination 
formly free of crazing. Get the bene- lift arm and hook, lift arm and pallet 
fi fab se-ealt mixtere—ia fork and vertical clamp arms—has 

oS GS 8 SEtaIeS been added to the line of front end 
lowered fuel costs, increased produc- units now available for the Hi-Lifter 
tion and profits. Write today for fork truck. The new combination at- 


details and technical data sheets. tachment is hydraulically controlled. 
The lift arm and hook is designed 
to lift a 2,000-lb. load at its 10-ft. for- 

ward reach and lift it 35 feet above 
= . ® the ground under the hook. With the 


Hie: yn%on: on 'on Sen: ton: tons 'on'ts GR GR me lift arm and pallet fork, it is pos- 


MANUFACTURERS OF FAMOUS “20 MULE TEAM” PACKAGE PRODUCTS sible to lift a 2.000-lb. load on a 


United States Borax & Chemical Corporation gt ag 


50 Rockefeller Plaze, New York 20 630 Shatte Place, Los Anglees 5 12/Cirecle on Reader's Service Coupon 


Lift Arm Attachment 
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to brighten your protit outlook 


Add colored specks to your glaze and your brick and structural 
facing tile will have that “wanted look” architects write into speci- 
fications. 


Everyone likes specks. Drakenfeld has them in permanently bright 
colors — greens, pinks, blacks, yellows, blues, browns — in a variety 
of screened sizes. Single colors will turn out as peppered effects. 
You can use several colors to produce spattered surfaces. You can 
use specks of one color in a glaze stained a contrasting or com- 
plementary color. Or, it’s easy to create attractive scatter patterns 
with a mix of colors. The possibilities are practically endless. 


Architects want color and more color. Drakenfeld Colored Specks 
now give you another means of capitalizing on this trend. Write 


for samples, prices and application information. 


i case maaan 


B. F. DRAKENFELD & CO., INC. 


BRAUN CHEMICAL COMPANY 


Executive Offices 


45 Park Place, New York 7, N. Y 


Factory and Research Center 


Washington, Pa 


Pacific Coast Agents: 


LOS ANGELES 


54, California 


1363 So. Bonnie Beach Place 
Phone ANgelus 9-9311 


BRAUN-KNECHT-HEIMANN COMPANY 
SAN FRANCISCO 19, California 





1400 Sixteenth Street 


Phone: HEmiock 1-8800 


New Literature 


Refractories— Two technical bul 
letins, one on chrome mortar, the 
other on chrome castable, have been 
published by the Refractories Divi 
sion, H. K. Porter Co. Both publi 
cations are designed to serve as 
guides to basic product selection, use 
application and service 


Refractories Div... H. K. Porter C 


Mulling—*“A Handbook on Mull- 
ing” explains the mulling principle of 
blending dry, semiliquid and dry 
solid materials in the Simpson Mix- 


Mullet 


the action and principle of the ma- 


Charts and photos illustrate 


chines 
Simpson Mix-Muller Div., National 
Engineering Co 


Reade 





at he Oe hh ) a | 
BUT NO FLAME IMPINGEMENT 


HAUCK 


High-Radiant 
Cone 
Gas Burners 
for 
HIGH THERMAL 
RELEASE 


and fast, precise heating 


HAUCK MANUFACTURING CO. 
COMBUSTION ENGINEERS 


145-155 TENTH STREET « BROOKLYN 15, N. Y 





Industrial Gloves—New 16-page 
catalog illustrates complete line of 
Wil-Gard industrial gloves and finger 
cots. A number of sizes, finishes and 
materials are available. 


Wilson Rubber Co. 


15/Cirele on Reader's Service 


Color Data—A technical file of 
color data sheets is designed to aid 
in the production of colored glazes 
for various ceramic products. Each 
sheet gives recomiiended glaze for- 
mulas, grouped by pyrometric cone 
number. 

Pemeo Corp 


Strain Gauge—A new &-page 
bulletin. No. 2294. describes the 
Aminco-Tuckerman optical strain 
gauge. an instrument designed to 
measure strains due to tension and 
compression as small as 0.000002 in. 
in. Operating procedures, applica 
tions and other data are included. 
American Instrument Co., In 


Reader Servic ( 


Steel Strapping New booklet 
tells how to save time and effort and 
do a better, more uniform job of 
steel strapping. It also gives useful 
data and descriptions of Signode’s 
line of air power tensions and sealers 

Signode Steel Strapping Co 


Service Coupor 


New ly rev ised. 
EN-52. of 
Leeds & 


Northrup’s line of thermocouples and 


Thermocouples 
fully illustrated Catalog 
fers information about 


thermocouple components and acces 

; : 
sories. Recommendations are given 
on choice and use of units 


Leeds & Northrup Co 


1/Cirele ' Reader Se ice Coupor 


Wheels 


experience tested abrasive wheel rec 


Abrasive Over 1600 
ommendations for a wide variety of 
grinding applications are listed in 
alphabetical order in this new. 57 
page specifications catalog. 


Carborundum Co. 
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This high-production Dressler Kiln is 397’ long, 
and operates in conjunction with 

a 3-track dryer to fire all types of brick and tile. 
Annual capacity is 35,000 tons. 


Let us consult with 
you on your firing 
problem and kiln re- 
quirements. Write 
without obligation of 
any kind. 


Engineers and Manufacturers 
PITTSBURGH 30, PA. 
The SWINDELL-DRESSLER CORPORATION of Canada, Ltd., Ottawa, Canada 








I HEAVY CLAY DRYERS 


..- the product and problem dictate the design 


The LANLY Company’s geographical loca- 
tion is near the heart of the country’s clay prod- 
ucts producing area. This has contributed to 
their 20 year acquisition of the essential knowl- 
edge and experience required to design and build 
the finest in heat processing equipment for the 
exacting varied applications in the industry. 


Unprecedented competition, coupled with 
ever increasing costs has made it mandatory 
for clay products manufacturers to strengthen 
their relative positions in the field through the 
replacement of outmoded dryers. This has been 
accomplished in a large measure by their co- 
ordinated action with the LANLY organization. 

Cor Type Humidity Controlled Fire Brick Dryer. 


_——— —= - — 


Rack Type Humidity Controlled Refractory Dryer. Progressive Type Humidity Controlled Quarry Tile Dryer. 


LANLY Bulletin No. 572 
is available for the ask- 
ing. t contains a list of 
some of the promi- 
nent manufacturers 
LANLY hos been 
privileged to serve. 


THE lit l co. 


CERAMIC OVENS & DRYERS 
2800 Euclid Avenue © Cleveland 15; Oho 


Atlanta, Georgia © Birmingham, Ala. © Boston, Mass. ¢ Chicago, Ill e Cleveland, Ohio 
Toronto, Ontario . Columbus, Ohio ’ Detroit, Mich. . Buffalo, N. Y. 
Pittsburgh, Pa. Rochester, N. Y. . San Francisco, Calif 7 St. Louis, Mo 
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rick & Clay Record Joins With 
oston Publishing Firm 


Industrial Publications, Inc., combines 
with Cahners Publications to form one 
of largest trade publishing firms in U. S. 


Vorman L. Cahners 


IN KEEPING with the modern 
trend toward expansion and diversi- 
fication in business, Industrial Pub- 
lications, Inc., publishers of BRICK 
& CLAY RECORD and five other 
leading business magazines, have 
joined forces with Cahners Publica- 
tions of Boston. The combined enter- 
prise is believed to be the fifth largest 
in the U. S. 


trade publishing companies. 


among industrial and 


The enlarged operation will be 
headed by Norman L. Cahners as 
chairman of the board. Maurice P. 
Driscoll will continue as president of 
IPI and Fred L. Steinhoff will con- 
tinue as publisher of B&CR. The pres- 
ent officers and staffs of each maga- 
zine will remain in their same ca- 


pacities with the new set-up. 


OCTOBER 59/B & CR 


Maurice P. Driscoll 


Editorial services to brick, tile, re- 
fractories, clay sewer pipe and light- 
weight aggregate manufacturers so 
ably performed for the past 17 years 
by executive editor, J. J. Svec, aided 
in recent years by Elmer Spain, tech- 
nical editor and Alan Rose associate 
editor, will remain under their direc 
tion. Advertising sales activities of 
B&CR will continue to be headed by 
Floyd Burdick. who reports to John 
H. Van Deventer vice-president and 
general sales manager of all IPI pub- 
lications and a 23-year veteran with 
Industrial Publications. Publication 
headquarters for B&CR will remain 
in Chicago. 

In commenting about the trans- 
action Mr. Cahners. the new Chair- 
“This is 


man said, in keeping with 


the modern trend toward bigness in 
business . . . effects economies, pro- 
vides diversification, adds depth to 
management.” He stated further, 
“The sky rocketing growth of Ameri- 
can industry has increased the respon- 
sibility of the business paper publish- 
er. More and better information of all 
kinds is required. The need for great- 
er services to reader and advertisers 
is constantly evident. These needs are 
better met as the publishing entity 


becomes larger and stronger.” 


Pooling Advantages 

Mr. Driscoll pointed out that “sub- 
scribers to business and trade pub- 
lications today are accomplished, 
highly successful business men whose 
interests must not only be expertly, 
but adequately handled by the maga- 
zines to which they look for help and 
guidance in solving their problems. 
These ends are more efficiently at- 
tained in the pooling of the two com- 
panies’ ample resources, publishing 


talents and management experience.” 


Other Publications 


Besides B&CR, Industrial Publica- 
tions, Inc. publishes Practical Build- 
er; Building Supply News; Building 
Construction Illustrated; Ceramic In- 
dustry; Ceramic Data Book. 

Cahners Publications includes: 
Modern Material Handling; MMH 
Materials Handling Manual; Metal- 
working; Modern Plant Operation & 
Maintenance; Modern Assembly 
Practice; Supermarket Equipment. 
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Fifty Fabulous Years... 


Cannelton Begins 


Second Half Century 


annelton Sewer Pipe Co., Can- 
nelton, Ind. marks 50 years of 
business operations this year 
with special celebrations and pro- 
motions. In the United States 50 
years represents a milestone in the 
operation of any business. It is this 
milestone to which the following 
pages are devoted in an attempt to 
trace the growth and development of 
a pioneer clay pipe company into a 
modern and growing enterprise. The 
history of its development to the 
present should bring out those prin- 
ciples of management and those 
policies which have meant success 
With management now in the sec- 
ond generation of the same family 
and the third generation assuming 
even more responsible jobs, Cannel- 
ton Sewer Pipe founded in 1909 and 
since constantly expanding, serves as 
a case study of administration, sell- 
ing and product promotion. 
The Cannelton story began when 
Anthony and Henry Clemens organ- 
ized the company on the basis of the 


availability of shale and fire clay in 


the Cannelton area. Located on the 
Ohio river the company in its early 
days had access to good transporta- 
tion and a ready market in the boom- 
ing Ohio river valley towns as well 
as the fast growing metropolitan 
areas north and south. 

Early stoneware makers and prim- 
itive pipe plants had demonstrated 
the superior qualities of the local 
clays. However the Clemens brothers 
had no pipe manufacturing experi- 
ence but came rather from a family 
devoted to retail trade. The two broth- 
ers relying on local investors for ad- 
ditional capital in addition to the 
amounts that they themselves could 
provide had a paid in capital of 
$52,000 and the founding company 
also had issued notes and bonds 
that had provided another $46,000. 
Major stockholders in addition to the 
Clemens were Henry Bosquet and 
John Meyer. 

The cornerstone of the new plant 
was laid on November 25, 1908 and 
was accomplished with suitable 


speet hes by the local politicians as 


Cannelton turned 
out in mass for the 
cornerstone laying 
in November 


well as the officials of the new com- 
pany. 

While John Meyer was the first 
President and Henry Bosquet was 
Vice President of the infant enter- 
prise, Anthony and Henry Clemens 
assumed the active management. 
When the new plant was completed 
and the first pipe made in August of 
1909 the crew was made up of experi- 
enced men brought in from Ohio, but 
soon after most of this group fell 
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Aerial view of the Cannelton, Indiana plant show the large 


storage areas and the many buildings that have been 


added since the early days to house the new departments. 


homesick and together with the su- 
perintendent left. The task of putting 
the plant into effective production 
was left to the founders of the com- 
pany who were strangers to the pro- 
duction of clay pipe as well as being 
without prior experience in the con- 
duct of any manufacturing business. 

The lack of operating experience 
was not allowed to interfere with 


the first guiding principle of the com- 


pany. “Sewer Pipe of Quality” was 


more than a slogan and the policy of 
the company was to deliver a stronger 
and better looking sewer pipe than 
was then generally available. This 
policy paid off when users recognized 
the attempt of the company to deliver 
premium products and sales boomed, 
the company became profitable and 
began to grow. 

The original plant was typical of 
plants built at the turn of the century, 
a multi-story drier house also housed 


steam press which served the plant. 

Clay and shale was ground with a 
drypan and tempered in one of the 
two wet pans installed. Power was 
supplied by a steam engine and the 
dried house was heated with steam. In 
1909 the plant started production 
with six round kilns. Soon, sales re- 
quired additional capacity and within 
three years the kiln capacity was dou- 
bled. In 1915 additional kilns were 

Please turn page 
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u hile early ship- 
ments were some- 
times made by 
barge most went 
out by rail. Today 
trucks have re- 
placed the railroad 
for most ship- 


ments 


built and in 1923 and 1924 the po 
tential of the « ompany was again dou 
bled with the building of more kilns 
and drier space as well as necessary 
grinding and forming equipment 

At this time Cannelton again dem 
onstrated its progressive outlook by 
installing equipment that would man 
ufacture longer and larger pipe. Now 
they could make 36” instead of being 
limited to 24” and the maximum per 
missible length was doubled 

By strict attention to the control of 
costs and a policy of intense effort 
the company was able to weather the 


depression even though many of its 


contemporaries were being pulled 
down and liquidated by the pressure 


of the times. During the early years 


when demand had failed, production 
was stockpiled and when the demand 
for pipe was rising in 1933 with the 
increase in public works the over- 
stocked yards were rapidly cleared 
and the company was able to main- 
tain operations throughout the bal- 
ance of the depressed years and was 
well-situated to take care of the boom 
caused by war construction in 1939 
and 1940 

In 1946 the great increase in hous- 
ing susperceded the war construction 
as the big consumer of clay pipe and 
all efforts were made to increase the 
efficiency and economy of the Can- 


nelton plant. In 1954 the plant was 


Eugene and Edward Clem- 
ens, Vice President and 
President of all of the as- 
sociated Cannelton Com- 


panies. 


remodeled, old methods were eXam- 
ined and where indicated were sup- 
planted with new equipment and tech- 
niques. This is a continuing program 
and improvements are still in prog- 
ress. 

Through the years horizontal extru- 
sion was added to supplant the ver- 
tical press for production of smaller 
pipe sizes, drying capacity was in- 
creased with the installation of forced 
circulation and rack drying and the 
fork truck supplanted brute strength 
and pipe carts. Value was added to 
the companies’ products by the in- 
stallation of precast joints. A leader 
in this field the company today makes 


in early experimenter with 
mechanization, Cannelton pack- 


ages most shipments now. 





Modern test for suitability 
of factory applied seals. 


both asphalt and poly-vinyl-chloride 


joints in two modern joint plants. 
A substantial portion of the pipe 
shipped today have been jointed. 
While the company was growing up 
and changing with the times to meet 


each new challenge as it arose the 
delivery of pipe to the customer 
changed from rail and barge to the 
truck. 
handle these functions. Cost again 


Today the companies’ trucks 


have been closely examined and Can- 
nelton one of the pioneers in the use 
of the fork truck, loads all of its ship- 
ments with the use of mechanical 
equipment. By packaging pipe the 
shipping department has been able to 
cut costs, breakage and at the same 
time expedite delivery. 

Through the years the company has 
considered three things to be of prime 


importance. Quality and service sec- 


Early test methods 
were crude by 
present day stand- 
ards but did insure 
high quality stand- 


ards. 


ond to none has been the base on 
which the enterprise has been built. 

But more important perhaps was 
the rule laid down by the founders: 
Know costs and make sure that all 
sales are made at a price that will 
return the cost and a little more. 

The third consideration in the com- 
panies’ policy was the essential need 
for people in the planned growth and 
advancement of the enterprise, to pro- 
vide for the development of people 
and thereby to insure that the com- 
pany will at all times be in a position 
to carry out the long term plans of 
growth and advancement. 

These three guiding principles are 
implemented with a system of inter- 
company comunications. Regular staff 
meetings are held in addition to a 
weekly foremen’s meeting to insure 
that all of management are aware of 
the current condition and problems. 

A definite plan has been adopted 
to consider the problems and progress 
of the company in the fields of re- 
search and community relations and 
when needed meetings are held at 
which these important phases are dis- 
cussed and explained. 

Through the years research has 
played an important part in the ac- 
complishment of the production of 
only pipe of the highest quality. In 
1931 a laboratory was set up by the 
company to handle research and 


Please turn page 





product development and through the 
years this department has grown in 
scope at its value was proved The 
original quality control on strength 
ind absorption of finished pipe that 
was begun in 1909 has grown until 
today all raw materials are mapped 
ind tested prior to their use in the 
plant 

The new produc ts developed in the 
laboratory have in turn added to the 
work load of quality control. Today 
for example every lot of incoming 
plastic used for the research devel 
oped plastic joint is tested for its 
content of solvent. moisture and air 
is a matter of course. The flow at 
elevated temperatures, tensile 
strength, elongation, gel temperatures, 
viscosity, hardness and specific gravi 
tv are also checked to insure that 
quality of finished product is main 
tained. Every piece of pipe shipped 
from Cannelton bears a code number 
that indicates where the pipe was 
made and every person who was con 
nected with its production from the 
pits through the plant and delivery 

Such control insures that the policy 
of “Top Quality” is more than a mere 


slogan 


Market Study 


After the war in 1946 the man 
agement wishing to carry out the 
long-term policy of growth and prog 
ress made a study of the potential 
market for clay pipe and decided that 
on the basis of greatest potential the 
Southwest was the most logical mar 
ket for added investment 

\ subsidiary, The Texas Vitrified 
Pipe Co. was organized and a plant 
was built at Mineral Wells, Texas. Not 
only was Mineral Wells centrally lo 
cated to several booming markets, but 
the local raw materials were well 
suited to the manufacture of sewer 
pipe with modern machinery. Six 
periodic kilns and a tunnel kiln were 
built and ihe plant was equipped with 
modern grinding and handling equip 
ment. Production started in 1949 at 
20,000 tons per year rate. Immedi 
itely the investment was vindicated 
by a strong demand and almost at 
once original plans for expansions 
were put into action. Today the Texas 
plant has exceeded 5.000 tons in 
annual production and once again 
construction is underway to increase 
capacity 


Texas Vitrified has pioneered the 


50 


“Delta Seal” line at Texas Vitrified at Mineral Wells is one of the first Polyester 


resin joint lines. 


{bove, use of mechanical aids have been one of the strong policies through the 
development of the Co. Below, Pearne and Lacey forming and handling equip- 
ment has eliminated much hard difficult dirty work at all of three of the 


clay pipe plants 





production of unglazed pipe and was 
among the leaders in the develop- 
ment of poly-acetate resins for fac- 
tory applied joints. Again research 
has paid off as the companies’ “Delta 
Seal” joint has been selected by 
some municipalities as the standard 
for selection of factory seals. Pro- 
duction of the joint has boomed and 
expansion of the seal line is under- 
way 

In 1952 The Texas Vitrified Pipe 
Co. organized a subsidiary to entet 
the plastic pipe business. This com- 
pany, The Southwestern Plastic Pipe 
Co. has the same officers as Cannelton 
and Texas Vitrified Pipe Co. but is 
operated as an independent operation. 
Che plastic pipe company has in a 
few short years become one of the 
leaders in several areas of plastic 
pipe sales. The Southwestern oil fields 
offer large markets for the products 
of this division. While one of the 
original thoughts behind the forma- 
tion of this company was that de- 


- il 
Texas Vitrified Pipe is located 
ground is that of Southwestern 


velopments in the plastic industry 
might someday make such materials 
economically useful for sewers in the 
smaller sizes the research and prod- 
uct development of the new compa 
ny soon had products for electrical 
and communication conduit. irriga- 
tion systems, well casings, gas trans 
misison and oil field applications 
An action taken as a hedge against 
the future has opened up a multitude 
of opportunities to a management 
used to expansion, seeped in the tra 
dition of research and product de 
velopment and well prepared to ad 
vance in a new field. 

Che latest expansion of Cannelton 
Sewer Pipe Co. operations was com 
pleted in 1958. The Owensboro Sewer 
Pipe Co. at Owensboro. Ky. lo ated 
near Cannelton was acquired by the 
purchase of common stock. The origi 
nal Owensboro plant was established 


even before Cannelton and was prac- 


at Mineral Wells, Texas, plant in fore- 
Plastic Pipe Co. 


tically rebuilt in 1949 after much of 
the plant was destroyed by fire. The 
mill room is consequently among the 
most modern in the industry. Hori- 
zontal extrusion, automatic finishing 
and handling at Owensboro were 
among the first installed when this 
important technique was developed. 
Subsequent developments in manu 
facturing methods have been incorpo 
rated and the plant has maintained its 
effective performance. Methods of ma- 
terial and pipe handling developed 
at this plant have been adopted in 
many other plants as the superior 
methods have become known. 

While operated as a separate en- 
tity like the Texas ventures the geo- 
graphical location has permitted the 
operations of the Cannelton and 
Owensboro plants to be coordinated 
and the combined sales staff have 
been reorganized to bring an even 


Please turn page 
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Owensboro Sewer Pipe Co... newest 


addition to Cannelton 


higher standard of service to the 
consumers of the mid-states region 
Techniques of poly-vinyl-chloride 
jointing pioneered and proven at 
Cannelton have been installed at 
Owensboro since the plant was a 


quired 


{lfred Clemens, Cannelton Executive 


Oversees Owenshoro Production 


Management 


Edward F. Clemens, President of Cannelton Sewer Pipe Co., Texas Vitrified 


Pipe Co.. Southwestern Plastic Pipe Co., Owensboro Sewer Pipe Co. 


Eugene C. Clemens, Vice President of Cannelton Sewer Pipe Co., Texas 
Vitrified Pipe Co., Southwestern Plastic Pipe Co., Owensboro Sewer Pipe Co. 

Alfred H. Clemens, Secretary of Cannelton Sewer Pipe Co., Secretary and 
Production Manager of Owensboro Sewer Pipe Co., Treasurer of Texas 
Vitrified Pipe Co., Southwestern Plastic Pipe Co. 

Norbert B. Honnigford, Treasurer of Cannelton Sewer Pipe Co. 

E. G. Meisenheimer, Jr., Secretary of Owensboro P Sewer Pipe Co. and 
Office Manager 

|. F. Bailey, Secretary of Texas Vitrified Pipe Co. and General Manager 

Roger Stoen, Production Manager of Cannelton Sewer Pipe Co. 

Arthur J. Clemens, Sales Manager of Cannelton Sewer Pipe Co. 

E. W. Hendrick, General Manager of Southwestern Plastic Pipe Co. 

Robert E. Blessing, Production Manager, Texas Vitrified Pipe Co. 

David E. Clemens, Assistant General Manager, Texas Vitrified Pipe Co. 

Don Kearby, Sales Manager, Texas Vitrified Pipe Co. 


Russell E. Stevens, Controller, Texas Vitrified Pipe Co. 








Top Block Breakage Cut 
With Petalite Additions 


Kiln car tops and kiln furniture, based on a new 
ceramic body, may be an answer to the clay product 
industry's long-standing kiln maintenance problem. 

Earlier this year, Robinson Clay Products announced 
the availability of two new heat-shock refractory com- 
positions, designated as R100-19 and R100-27. Under 
test for two years, the new refractories are characterized 
by a low thermal expansion and hence excellent heat 
shock resistance. Robinson itself has equipped all the 
kiln cars at its Pottstown, Pa. Sewer Pipe plant with the 
new refractory and estimate that refractory life has been 
increased about ten-fold. Elsewhere within the companies’ 
plants there has been a general switch to the new refrac- 


tory for all applications where heat shock damage is a 


serious problem. All told, the company estimates that it 


is saving better than $80,000 per year on direct and 


indirect kiln maintenance costs. 


Long Research Program 


The new refractory is the result of five years work on 
the part of the company’s research department at its 
Parral, Ohio plant. The new compositions are based 
on petalite—a ceramic material long known to impart 
thermal shock resistance. Robinson offers two composi- 
tions which differ with respect to load-bearing capacity 
and thermal expansion characteristics. Recommendations 
of one composition or the other depend upon conditions 
of use. 

Innovations in design have also contributed to im- 
provements in the thermal shock resistance of these kiln 
car tops and other heavy refractory pieces. The redesigned 
pieces are lighter, have more cores and in some instances 
are actually thinner in cross-section. The lighter refrac- 
tories offer the added advantages of improving the efficien- 
cy of fuel consumption, since fewer B.T.U.’s are re- 
quired to bring the kiln cars up to temperature. 


New Concept 


Research director, R. H. Anderson, says of the new 
refractory: “This is a new concept in refractory manu- 
facture. In the past, refractories have usually been speci- 
fied primarily on the basis of their PCE. Very seldom 
in ceramic manufacture is a high degree of refractoriness 
required. While a PCE of 32 might be specified the re- 
fractory probably operated at far lower temperature 
range, perhaps no higher than Cone 12. 

“On the whole, resistance to heat shock has been a 
far greater problem than refractoriness per se. Petalite- 
based refractories are not highly refractory in the ac- 
cepted sense. The two compositions which we offer have 
PCE’s of 19 and 27 respectively. Nevertheless, they have 


high heat shock resistance and good resistance to de- 
formation up to about 2300°F. Since most structural 
clay products are fired at a temperature below 2300°, 
we believe that these new refractory compositions are 
not only the best answer, but an available means by 
which kiln maintenance costs can be drastically reduced 


in the structural clay products industries.” 


Service to 2400 


Actually, it was pointed out kiln car tops made of 
the new compositions are being used quite satisfactori- 
ly at temperatures as high as 2400° in over-fired kilns. 
Nevertheless, the company will not recommend its re- 
fractories for use above 2300° without an investigation 
of the kiln conditions. “Even then,” says Anderson, “we 
would recommend the installation of a test car before 
guaranteeing satisfactory results.” 

So far, the company has been its own best customer. 
Its first major installation was its Pottstown plant and 
this has provided them with a dramatic case history. 
The Pottstown plant fires salt glazed sewer pipe on a 
31 hour schedule—one of the fastest in the industry. 
Heat shock was naturally a severe problem and refractory 
life was short. Under this murderous schedule, kiln main- 
tenance was running almost $3.00 per ton on the finished 
product, but the company felt this was warranted in 
view of fuel savings and other benefits which were ob- 
tained from the fast production schedule. 


Refractory Costs Cut 


“Petalite refractories have been termed a godsend. Kiln 
maintenance has dropped to less than $1.00 ver ton—in- 
cluding the initial cost of replacement. Except for the fact 
we are salt glazing in this kiln and therefore have a prob- 
lem of glazing in connection with car tops, I believe that 
they would virtually never wear out.” 

This contention is being borne out by experience at 
Clay City Pipe Co. in Uhrichville, Ohio. Here a short 
kiln and a fast firing cycle raised havoc with kiln refrac- 
tories until they were replaced with Robinson R-19 
block. In service for over a year, they show no signs 
of deterioration. Robinson is also supplying Clay City 
with special setter rings for sewe! pipe. “Before we knew 
of petalite bodies.” says Anderson, “it was impractical 
to make special setter rings. However, they have proven 
very satisfactory at Clay City and the only loss encoun- 
tered to date has been due to mechanical breakage rather 
than thermal shock. The additional cost of a petalite re- 


Continued on page 84 








Athens Blends Five Clays to 
Make Buff, Red and Black 


Clay blending. designed to control the color of the 
fired brick and at the same time to retain identical ma 
turing temperatures, high lights production at the Athens 
Brick Co. in Athens, Texas. Five different clays. each se 
lected for particular properties of color effect and refrac 
toryness are taken from the four pits operated by the 
mining division of the company 

Texas weather requires that clay intended for use 
during wet winter and spring months be taken from the 
pits and stored in well drained piles during dry periods 
Open storage is satisfactory and most all of the clays 
are stacked near the grinding area after being taken 
from one of the pits with a Byers %, yard dragline and 
hauled to the plant with dump trucks 


Ground Clay Storage 


Material required to replenish the preliminary ground 
clay storage bins is taken from the storage piles with a 
front end loader and loaded into one of two dump trucks 
which move the material to a hydraulic operated recipro 
cating feeder. A short belt conveyor moves the raw clay 
to a Miller disintegrator which makes the initial size 
reduction. From this station the clay is moved on a 24” 
belt to the center line of a storage shed where the clay 
is discharged onto a belt running from the elevating 
belt to the shuttle located in the dog house on top of the 
clay storage shed. The clay storage shed is 90 x 140 
feet and when completely full holds enough clay for 60 
days production The nature of Northern Texas clays and 
ong periods of wet weather require such storage capacity 
is a minimum condition 

Transportation of preliminary prepared clay from the 
storage area to the final grinding operation has been 
held to a minimum with the installation of the feeding 
ind grinding machinery in the same building as the stor 
ize piles. Clay required for production is taken from 
the proper bin with the front end loader. a AC H-D 6 
and placed into one of three bins. Two of these are used 
for clay and the other is used to add bats and other grog 
material to the mix for those blends that require the 
addition of hard material for proper processing. The 
clay bins are served with belt feeders operating ata fixed 
speed and the grog bin is served with an apron feeder. 
Clay percentages are controlled by changing the depth 


of the clay on the feeding belts 


Blend in Grinder 
Maximum blending of the different parts of the mix- 
ture is obtained by grinding the mixed batch with a 
Miller hammer mill. This unit powered with two 30 horse 


motors is heated with gas jets to prevent build up of 
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the very plastic clays that are used in much of the pro- 
duction at Athens. All material discharged from the ham- 
mer mill is elevated with belt conveyor to a pair of Over- 
strom screens. These units. heated and vibrated, return 
oversize to the hammer mill circuit and the fines are 
passed to a conveyor which moves and elevates the 
ground and blended clay to the prepared clay storage 
silos. 

The conveying system is designed to empty into either 
of two steel tanks. These hold enough material for 30.- 
OOO brick each and together when full hold almost enough 
material for one days run in the mill room. By using 
two bins the grinding department can work ahead of 
the mill room when preparing a new produced mixture 
of clays for one of the many different colors at the plant. 

Each of the storage tanks has been equipped with a 
belt feeder adjustable as to the height of the clay on the 
belts. A short conveyor carries the material being used 
directly to the mill room and dumps it into the pug 
section of a Steele 40. The mill room is straight for- 
ward, water is added at tap pressure and production is 
at a 10,500 brick an hour rate with the brick being cut 
on an 318 cutter. Dies are oil lubricated and the pug- 
extruder combination is driven with 150 horse. Only two 
men are stationed in the forming area. a brick machine 
tender and his helper. Die changes and reel changes on 


the cutter are facilitated with overhead rail and hoist. 


75.000 Brick A Day 


Che off-bearing belt at Athens Brick passes through a 
connecting shed to the hacking station. This station is 
located at the midpoint of the tunnel kiln and empty kiln 
cars pass under the belt on two hacking tracks. Four off- 
bearers are used to handle the daily mill-room production 
of 75.000 brick which allows a backlog to be built up for 
Saturday and Sunday when the plant with the exception 
of the kiln is shut down. 

Brick are set fourteen courses high on the cars in 
regular courses and a fifteenth partial course crowns the 
kiln load. The cars are nine foot six inches by seven foot 
two inches wide. The setting is eight brick wide and 
the bottom brick are edge set with no difficulty experi- 
enced in firing these. The holding tracks are condi- 
tioned with air drawn from the dry end of the dryer and 
when needed, supplemental heat from space burners. The 
holding track housing has been extended into the off- 
bearing area proper, as it was found that dry air drawn 
through the setting while the car was being set was 
enough to cause damage to the green brick. When all 


Continued on page 83 





Clay moves from preliminary grinder 


to clay storage shed on pictured helt 


system. 


Loaded tunnel kiln cars are protec ted 
from drying air as soon as is practi- 


cal after loading 


One of two eradinge and sorting lines 
handling a total of 75.000 brick a 


day al {thens 
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tructural Division Hears of New 
Products at Alfred U. Meeting 


New designs, new products and solid data on the 
structural clay industries clay bonded lightweight ag 
gregate block were some of the highlights of the Division 
meeting of the American Ceramic Society at Alfred Uni- 
versity. The three day meeting held on September 10 
through the 12th also saw several papers covering tech- 
nical approaches to some of the more pressing problems 
facing the industry today. Over 100 members also at- 
tended the social affairs held 

Philip Caruso, Swindell Dressler Corp. presented a 
paper on “Lightweight Clay Products”. He brought out 
that the paper was a report on work by his company 
investigating the basic engineering data for the design 


of kilns and driers specially for the all clay unit.* 


Design Papers 

The other two papers presented on the general sub- 
ject of lightweight aggregate and clay products were pre- 
sented by members of Alfred University. Billeci and 
Ekdahl collaborated on the presentation of “New De- 
Washburn 
outlined a series of new products that have been devel- 
oped from a bloated New York state shale. The first 


of these papers dealt heavily with the values that can be 


signs For Structural Clay Products” and L. 


added to any product by the designer These were de- 
scribed as values that appeal to the senses of the con- 
sumer and most important. The lightweight aggregate 
approach was described as being very appealing. Wash 


burn described the processes involved in developing a 


*In view of the timeliness of this paper and the potential value 
to our readers, it is being presented in its complete form in this 
issue. The paper begins on page 69 


new clay block unit for a public housing project. 

The field trip was taken on Thursday, the tenth, with 
a bus trip to the Corning Glass Center at Corning, New 
York. Here members were able to view objects on display 
in the Glass Museum and could observe the production 


of Steubin Glassware. 


New Kiln 

Included on the program was a demonstration of a 
roller kiln designed at Alfred. This unit was connected 
with a laboratory size extruder and a continuous dryet 
also developed at the school, and during the demonstra- 
tion produced miniature size hollow tile on an auto- 
mated basis. Transfer of tile from extruder to drier to 
kiln was completely mechanical and ware was carried 
through the kiln on refractory rollers installed much 
like a standard roller conveyor. The demonstration was 
under the direction of Leon B. Coffin who was instru- 
mental in the development of the kiln. 

\ report was made by Dr. Wayne Brownell regarding 
the Vanadium efflorescense work under way at the Alfred 
school. According to Brownell, vanadium compounds of 
a basic nature are colorless and therefore are not suspect 


in the green stain problem. However, acid vanadium com- 


pounds do have the green color and it was suggested that 


since practically all brick clays tested have some vanadi- 
um present that the acid condition is a prerequisite in 
the development of such problems. 


Basic Techniques 


\ strong program of basic techaiques was presented 


Crowd listens attentively at meeting 





Laboratory extruder and continuous dryer in 
operation at Alfred. Picture on right is of roll- 
er kiln that was used in connection with dryer 
drier to make a complete automated system. 


to the meeting. Demonstration of X-Ray diffraction, dif- 
ferential thermal analysis and Plastograph methods of 
clay study was backed up by a paper by D. E. Rase of 
Alfred on “Phase Diagrams and Nonequilibrium Condi- 
tions”, a discussion on a “Study of Crystalline and Glassy 
Phases in Commercially Fired Brick”, by P. Hedges of 
Harbison-Walker and “Identification of Clay Minerals as 
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Appuied to Structural Clay Products” by H. H. Murray 
of the Georgia Kaolin Co. 

It was announced that the next division meeting would 
be held in October of 1960 at French Lick, Ind. The tenta- 
tive subjects for which papers are solicited are: Manu- 
facturers’ experience with additives and Combustion and 
Clay Mineralogy. 


Clay bonded block some fired on Swindell- 
Dresslers program were displayed at the meet- 
ing in Alfred’s kiln room on the cars where 
they were fired. 
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A few passes of STOODY BOROD... 


and you can forget Scoop Wear! 


The se oop im the photographs 
above has been in constant use 
for 18 months without further 
attention. Note at left amount 
of hard-facing material still 
remaining from first application. 


Scoop lips and teeth are natural targets for abra- 
sive wear. The scuffing over hard surfaces picking 
up load after load of earth, sand, clay and other 
abrasive materials eats away edges, dulls both the 
lip and the teeth 


Teeth, lips and under edge of blade hold size and 
sharpness much longer when protected with a few 
stringers of Stoody BOROD. Beads can be applied 
during odd moments and occasionally touched up 
to maintain the equipment —a minor maintenance 
procedure that pays off big dividends in increased 
equipment life and efficiency 


APPLICATION DATA 

Apply single stringers of Borod on top sides of 
teeth and scoop bucket lips. Make a continuous 
pass along under edge of lip and add stringers at 
right angles extending back 2 to 3”. A cross-hatch 
pattern on under side of teeth adds protection in 
cases of severe abrasion. Greater wear resistance 
is obtained from oxy-acetylene applications but 
electric arc can also be used. 


STOODY COMPANY 


11950 East Slauson Avenue « Whittier, California 





New Design Data for 
Clay Bonded Block 


by 
Philip A. Caruso 





This material was presented by Philip Caruso at the Annual Structural 
Products Division gathering of the American Ceramic Society at Alfred Uni- 
versity recently. It reflects the basic investigations being conducted by his 
company, Swindell-Dressler of Pittsburgh, into the requirements of process- 
ing clay bonded aggregate products. Its use in this issue was made possible 
by the courtesy and cooperation of the author and the personnel of The 
American Ceramic Society. 











Early this vear Swindell-Dressler technique. We also felt that the people shrinkage. It had promise as an in- 
Corp.. Pittsburgh. Pa., decided upon doing development work with the expensive fire wall. Lightweight clay 
a program of investigation and de- lightweight aggregate vermiculite block also found a gap to fill as 
velopment with lightweight structural would make available their findings. structural clay facing units. 
clay products. At that time published ne In our development program with 
information of the type required for Two Markets lightweight block the following ob 
our work seemed generally lacking. The recapture of some of the jectives served as a guide: 

As we became more familiar with market lost to concrete block ap- 1. Familiarization with the vari- 
this new and promising family of peared a possibility. This fired clay ous aggregates, mixes, mixing 
products, it was further decided to block—assuming that gross compres- procedures, and forming 
concentrate our effects on various sive strength requirements could be techniques in order to make 
lightweight clay block. We would rely met—was inherently a better unit as the proper plant process 
on the research agency working with to such important in-the-wall require- equipment selection. 
the extrusion of mixes using the new ments as water absorption, linear 2. Realization of data for the 
SCR aggregate to inform us on this thermal expansion, and linear drying design of special kilns and 

dryers. 
Determination of require- 


ments for good process flow. 





N RE MME NDE REMARK : 
PRESSURE equipment arrangement and 

Rear wat eines general plant layout. 

strength ‘below 


ps tL. Compilation of information 
od wet qreer for plant and product costs. 


pice ; 
Various aggregates, bonding clays 
oc we’ oreer . . 
anaih and shales. and additives were made 
aicaiaiila cal available to us. We had access to a 


green strength leading research center and the plant 


Excellent wet of a concrete block manufacturer do- 
green strength Bs = 
ing extensive development with light- 
Excellent wet 


green strength weight clay block. Firings were con 











; ducted here at Alfred University 
qure 


under the direction of Professor 
Richard West. 


Aggregate graduation and _ the 


PER CENT PER CENT PER CENT|PER CENT SILICANIT iMPACT COMPACTION hi ; 
H REMARKS matching of aggregates and bonding 
Me RATIO 


SEC) | | materials for maturing temperature 


PNEUMATIC IMPACT PRESSING DATA 


HAYDITE ScR CLAY MOISTURE ADDITIVE 
Edges crumbly were generally established by the 
Strength only feir supplier. Aggregates representative 
Edges sharp of all available types were used dur 
Strength good ing some phase of the program. One 
| cages mete expanded shale aggregate became 
Strength good rather tricky. It displayed violent 


Figure 2) Continued on page v1 





bet the og“ 
Double the textures of brick you offer, without 
increasing inventory 
Turn your culls into No. 1 premium brick 


Save money on rockface costs over hand methods 


Increase mark-up with rockfaced texture, at 


negligible cost 
Get fast production — 2000 bricks per hour 


Produce another new product to sell — BRICK CHIPS 
for road or roof chat, at no cost to you 


HUNDREDS OF BRICK PLANTS enthusiastically endorse 


“Rockfacer" (names furnished on request). 


uv. 5s 

PATENT 

NO. 2,801,626 
FOREIGN PATENTS 
PENDING 


Pl : 
<A samples of your brick to be test- eeolen @ aes: COMPANY 


rockfaced for your inspection by $03 Hickory Tree Rd. (P.O. Box 547), Mesquite, Texas, ATiantic $-6316 





Boost plant profits 


wi» CLEAN PALLETS 


You can produce block of uniform 
height ...and more block per hour 
. with clean pallets. That’s why Machine automatically compensates 
‘ for variations in pallet thickness 
you should install a Besser Pallet 
Cleaner. This machine cleans pal- 
lets without warping or nicking, 
removing all the build-up of con- 
crete right down to the bare steel. 
It cleans up to 300 pallets per 
hour. Noiseless and dustless in op- 
eration. Portable — can be oper- 
ated in any location without in- 
terfering with block production. 
Manufactured and guaranteed by 
BESSER Company, makers of 
the World-famous VIBRAPAC 
concrete block machine. 


Write for copy of Bulletin No. 101. 


BESSER COMPANY « Complete Equipment for Concrete Block Plants « Alpena, Michigan, U. S. A. 


A 
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FLASH DRYING-~LIGHTWEIGHT CLAY BLOCK 
Curve |-3§0°355°F ~~ —~ 
Bins 2B00-BBO"F 
| Curve 3-890-830°F ~—-»_ 
Continued from page 69 


popping around 700-800°F due to 
residual stresses placed during water 
quenching and had to be “stress re- 
lieved” in our electric annealing fur- 


nace prior to use. 


in Sample 


Dry And Slurry Mixes 


Various type mixers were used in 


% Moisture 


preparing batches for subsequent 
forming, drying and firing tests. Both 
the dry batch and slurry methods of 
i ; a oe : 4 mixing were tried and investigated. 
Time— How's (Figure 3) The following observations were 
FIRING LIGHTWEIGHT BLOCK IN PERIODIC KILNS sandiss 

1. Mixes for dry pressing and 
pneumatic impact pressing 
must be prepared by the dry 
batch method. Aggregate and 
ground clays or shales should 
be thoroughly dry mixed be- 
fore the addition of water to 
minimize balling. Water 

should be metered slowly. 
2. Generally mixes for vibra- 
tion compaction contain am- 
ple water for the slurry meth- 
od. We found one clay, how- 


Degrees Fahrenheit 


-Cdtenaty Klin 
2-HiteTemperature Kiln 
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(Figure 4) Continued on page 





Ss Eliminates FIRE HAZARDS W. also produce 


2. Will not STRIP or TEAR DEPENDABLE, 
LONG-LASTING and 


WS SCANDURA |=: 
NEW FIREPROOF SCANDINAVIA 


The original P.V.C. coated Conveyor BELTING & FENTONIA 


When the belt stops and the driving drum doesn’t — for conveyer belting 


there is danger of fire — but NOT if you use new - 
ScanpuRA P.V.C. coated conveyor belting. 


Developed and tested by our parent company in the United eens 
Kingdom since 1946, ScANDURA is now made in our Charlotte, N. C. & SCANDINAVIA 
plant. Here is a belt that absorbs terrific impact with min- for transmission 
imum abrasion. Write for free catalogue showing how belting. 
you can use SCANDURA to advantage in your industry. 





SCANDINAVIA BELTING COMPANY 
112 KESWICK AVENUE, (P.O. BOX 949) 
NEWARK . CHARLOTTE 1, N. C. °* CLEVELAND 





Even Under The Most Severe Conditions DEGREES FAHRENHEIT 


WET OR DRY, GRANULAR OR LUMPY 
Material Flows Steadily 





For Dependable, Uniform Feeding, 
With A MECO Automatic Feeder! 


APRON FEEDERS 


amj01adue | 


ap 


18 LHOISM.LH9OM ONIgd 


Apron Feeder with Ratchet 
and Torque Arm drive 
Built for heavy duty and long, trouble-free serv 
ice, MECO Apron Feeders assure a positive, 
dependable feeding action. They are self clean 
ing, easy to control, and require little power to 
operate. Designed primarily for moving wet, 
sticky, or plastic material, they can also feed 
dry, and heavy lumpy material. Can be sprocket 
driven or pulley driven, or with torque arm, as 
shown. Write for Bulletin No. 573 


RECIPROCATING 
PLATE FEEDERS 


(Gg eanbiy 


ever, which was the exception 
Tests should be made to de 
termine the feasibility of the 


slurry method. About 1‘: 
Available in both straightline and underslung 
models, MECO Reciprocat ng Plate Feeders are 
self contained units made of welded steel plate creases viscosity. 


sodium silicate greatly de 


ind structurals for heavy duty service De : B } 
“o 
signed for uniform feeding of shale. fire clay ; th 


lers pro 


ribbon and circula 
coal, and similar materials, these fee mixers were used. All were ef 


ide a steady flow to crusher grinders, dry fective. The mullers. in muller 


or he . ment. Write rls or ; . 
pans, or other cquipmen x , type circular mixers, should 


Bulletin No. 573 


be suspended clear to utilize 
— 


ee kneading action without seri 
HEAVY DUTY | ~~ ously affecting aggregats 


DISC FEEDERS gradation. 


B j . Three to five minutes of mix 
ing appear adequate 
my: In our work we have had experi 


Z ence with the following methods of 
—S forming: 
Available in five models, single or variable . . . 
m : = gre etn |. Vibration compaction by con- 
speed, for specific feed range requirements 
from a mere trickle up to 80 tons per hour 
Furnished as complete units ready for installa 
thon MECO Disc Feeders are designed for 
automatically controlled feeding. batching of }. Pneumatic impact pressing. 


crete block machine. 
2. Hydraulic dry pressing. 
proportioning. They can be used for sand, clay, 


shale, chemicals, or any crushed or ground 
materials. Rate of discharge can be varied have been conducted in cooperation 


Certain phases of our program 











° , with a leading manufacturer of con- 
ves Prom tention crete and structural clay products. 
We have observed several of their 


clay block runs and have had seven 


THE MANUFACTURERS EQUIPMENT COMPANY of our mixes vibration compacted 


218 MADEIRA AVE. * DAYTON 4 OHIO * Phone BA 2-5565 Continued on page 
& 








IF YOU 
COLOR 
BRICK 


... you'll find it profitable to talk to Ferro. 

Here is the widest experience in techniques, processes 
and quality control for glaze, engobe, body stain, 
and other brick coatings. Used are inorganic colors 
that hold their exceptional uniformity and light 
and heat stability through ton after ton of brick. 
Describe your equipment, firing ranges, type of clay 


and proposed method of applying color. Write today. 


FERRO 
CORPORATION 


—< 


L P MU. MIL0H 


4150 East 56th St., Cleveland 5S, Ohio 

5309 South District Boulevard, Los Angeles 22, California 
Ferro Enamels (Canada) Ltd., Oakville, Ontario, Canada 
Foreign plants in Argentina, Australia, Brazil, Chile, 


England, France, Holland, Japan, Mexico, South Africa 
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into two-core 8 x 8 x 16 block on one 
of their concrete block machines. 
Aggregates representative of the 
various types available. when proper 
ly blended with shales or clays and 
properly tempered with water, can be 
vibration compacted into well-tex 
tured, sharp-featured block. An 80-20 
mix, by weight. of expanded-shale 
aggregate and ground shale, with 


about 16° water. forms a good 





whatever 
your 
needs... 


friction 


your 


complete information. 


irregularities in track, car frame 


block. A 50-50 mix, by weight, of 
SCR aggregate and ground shale also 
makes a good block. Water content 
is a low 8.7% —typical of impervious 
glossy aggregates. Water require- 
ments are critical, but a capable ma- 
chine operator can handle moderate 
variations. Output rates comparable 
to concrete biock production are pos- 
sible. 

Mixes containing high percentages 
tacky, tend 


of clays or shales are 


CHASE DRYER CARS 


Meet your specifications 


Years of trouble-free service are built into every Chase 
Dryer Car. Sturdy welded construction throughout, with 
high-strength steel decks for extra durability. 

Running gear is equipped with Chase patented bearings 
for smooth rolling. Every Chase bearing is dust-proof 
and oil-retaining, carrying enough oil to supply lubrica- 
tion for 15 to 20 trips through the dryer without oiling. 


Flexible boxing takes care of 


or bent axles without increased 


Enjoy low initial cost and reduce 
maintenance costs by equipping 
plant with Chase Dryer 


Cars. Send your specifications for 


Cross-section of 
Chase Patented Bearing 


Write, wire or phone 
Hickory 4-1189 collect. 


INDUSTRIAL CAR AND TRUCK BUILDERS 


FOR OVER SIXTY YEARS 


FOUNDRY & MANUFACTURING CO. 





2300 Parsons Avenue ® Columbus 7, Ohio 





to ball up in the mold feed box and 
have poor mold release properties. 
Additives to improve dry green 
strength seem to be a necessity. The 
block as discharged from the machine 
on flat steel pallets have little wet 
green strength. These solid pallets 
impede air circulation during drying. 

The phases of this investigation 
relative to hydraulic dry pressing and 
pneumatic impact pressing were con- 
ducted at the research center of a 
large refractories company. The test 
results are generally tabulated on the 
attached charts headed “Dry Pressing 
Data” (Figure 1) and “Pneumatic 


Impact Pressing Data” (Figure 2). 


Dry Pressing 

In running the dry press tests we 
were especially interested in pressure 
requirements, moisture needs and its 
effects. ratio of loose to compacted 
fill and wet green strength. Other ob- 

servations include: 
1. Expanded shale aggregates 
and ground clay or shale 
mixes tend to segregate dur- 
ing feeding. This places strict 
design requirements on feed 
mechanism. Sharp corners 
and edges may be difficult to 
obtain and hold even with ag- 
gregate gradations of 3/16” 
x 0. The dry pressing of 
quality lightweight clay block 


from mixes containing this 


type aggregate is problemati- 
cal. 

Mixes containing SCR ag- 
gregate form well at low pres- 
sures. This hollow spherical 
aggregate fractures and 
crushes at pressures as low as 
500 psi. The sides of the test 
brick varied in appearance 
from smooth near the top and 
bottom to a textured band 
about mid-way. 


Impact Pressing 
The pneumatic impact press is of 
special interest because it combines 
the low moisture requirements of dry 
pressing with the textured appearance 
of vibration compaction. The data 


shows a compaction ratio for impact 


Continued on page 78 
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boiled down tons of paper to give you 


Here’s a Handy Reference File 
you can use. It gives you facts and figures on all 
the products TAM makes. Tabulates chemical 
analyses, physical properties and commercial 
uses into a compact, legible, working form. 
Everyone who has seen and used it finds that it 


saves valuable time 


A FACT FILE 
_ YOU CAN USE 


\ 


~ 


Sent Free Upon Request 
Your personal copy will be sent at once 
A letter, phone call, post card or word t 
your TAM field engineer will get prompt attention 


DIVISION NATIONAL LEAD 


Executive and Sales Offices: 111 Broadway, New York City 


General Offices, Works and Research Laboratories: Niagara Falls, New York 





Continued from page 74 2. Maximum abrupt exposure drying and the effects of such tem- 
temperature. perature atmospheres. The time-mois- 
Whether or not, a condition- ture relationships are plotted on the 
ing zone would be required in attached curves headed “Flash Dry- 
low about three cycles per minute. a block dryer. ing—Lightweight Clay Block” (Fig- 
I'wo block minimum per cycle would . The possibility of firing block ure 3). About 114 hours are indi- 
be necessary to get any production directly from the forming cated at 350°F to reach 5% mois- 
from the press. This type equipment operation. ture, the point where dry green 


pressing greater than dry pressing 


\ 15 second impact time would al- 


deserves further investigation. strength capable of three-high stack- 
Several drying tests were carried Fast Drying ing has been obtained. With the 


out to determine: Three vibration compacted block temperature at 500°F, about 45 min- 


1. Minimum drying time to ac were subjected to drying atmospheres utes are required. These are essenti- 
quire dry green strength for of 350-355°F, 500-550°F and 830- ally still air tests so these rates can 
handling 890°F to determine the rate of flash be improved with good air movement. 
Flash drying at 830°F results in ex- 


cessive popping and isn’t advisable. 





No conditioning zone of high hu- 
midity would be required in a clay 


block drier. 


Combined Drying and Firing 


The first series of firing tests at 
Alfred University included two com- 


bined drying-firing runs in the Hi- 


FO R TH E ST R U ogy U RAL é Temperature kiln. Again referring to 
the chart “Dry Pressing Data” ( Fig- 
CLAY PRODUCTS INDUSTRY 7) fii) cor epinded shale sasrezat 

ig’ mixes and 6.8% for SCR aggregate 
Based on over 25 years experience in DRY PRESSING @ mixes can be noted. These moistures 


sound ware in large sections, shallow or deep, plain, : were preserved since the test shapes 
cored or with blind holes, we now offer a fully auto- = | involved were sealed in plastic bags 
matic hydraulic DRY PRESS for the manufacture of right after pressing. These test shapes 
the new Lightweight Clay Structural Block. 
We guarantee an 8° # 8° the temperature rise indicated by the 

x 16” block of commercially | time-temperature curve #2 on the 

uniform density, free of lam- firing curves attached, titled “Firing 
inations and true to dimen- Lightweight Block in Periodic Kilns” 
sion and shape. (Figure 4). It can be noted that a 
Production rate of 360 temperature of 800°F was reached in 
blocks per hour with only 
one man can be realized. 


at moisture contents noted were 
placed into the kiln and exposed to 


about 15 minutes. Some surface pop- 
ping occurred on the Haydite-type ag- 
we gregate test units but it wasn’t too 
High green strength elimi- encessive, This test series ladicates 
nates the need for careful | | that direct firing from dry pressing, 
handling on pallets. In addi- . and possibly impact pressing is feasi- 
tion. low moisture content ble. Glazed units, however. must be 
permits firing immediately 
after pressing. 


at least tentatively noted as an ex- 
ception. 
The initial firing tests were run in 


periodic kilns and the second series 


Phone HUnter 6-8600 or 
write for information on this ices Milamn‘eisinn oeadibieel ta. ol 
and other Lassman Presses tain the following information: 
for the ceramic and related l. Feasibility of firing direct 
industries. from certain forming oper- 
ations. 


ually EQUIPMENT for Cualily PERFORMANCE 2. Effects of fast firing and spe- 
% cial requirements in preheat 
BENJAMIN LASSMAN & SON routes. censnaw. ps 


in a Dressler Unifab continuous kiln. 


and cooling. 
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More Trade News... 


Ohio Plant Selected 
For Floor Tile Plant 
Johns-Manville Corp. will build a 
multi-million dollar plant near Chilli- 
cothe, for the manufacture of vinyl 
and asphalt floor tiles. The company 
said work will start at once with the 
plant to be completed by next sum- 
mer. It will employ about 125 people. 


McLain Nine Car 
Fights Deep Fires 

McLain Works, Refractories Divi- 
sion H. K. Porter Co. Inc., has de- 
signed and built a Nine Water Car, 
which is very effective in fighting and 
bringing under control fires in deep 
clay mines. At McLain’s six clay 
mines, miners are naturally alert to 
the possibility of a fire. Once started, 
clay mine fires are very difficult to 
bring under control, because seams of 
coal are usually coincident with good 
fire clays found in this area. Thus, 
fires can spread over large areas. Fire 
fighters must control air in the mine 
and the hazard of carbon monoxide 
from such fires is extremely great. 

Mounted on a set of car wheels, 
printed red and lettered “fire” in 
white letters, the special car can be 
readily removed by the locomotive to 
the scene of the fire. At this point, 
an electrically powered pump in- 
stalled on the water car can be 
plugged into the locomotive’s battery 
and a full stream of water is de- 
livered. (Main power lines are often 
knocked out in the event of fire.) 
A battery operated pump circumvents 
this and permits access to areas in 


which there is no power available. 


Installs Another Kiln 

The Southern Brick Co. of Ninety 
Six, 5. C. recently installed a second 
Harrop kiln-325’ with twin tunnel 
dryer, gas fired. They also added a 
Steele vacuum pug combination brick 
machine. Production is now 150 
thousand brick per day at the tunnel 
kiln plant. 


Changes of Address 

If you're due to change your address, 
be sure to avoid missing an issue of 
B&CR. Please notify us of your new 
address at least six weeks in advance 
of moving date. Write: BRICK & 
CLAY RECORD, 5 South Wabash 
Ave., Chicago 3, Ill. Be sure to give 
both old and new address, zone num- 
ber, and your name. 
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THIS TRADEMARK HAS BECOME 
A HALLMARK 
Long the trademark of Orefraction Zircon, 


this symbol has become a hallmark in the 
Ceramic Industry. 


As the word Sterling is to Silver, Orefraction 
is to Zircon. Purity and Uniformity are assured. 


REMEMBER — THERE'S NO BETTER ZIRCON 
THAN OREFRACTION ZIRCON. 


Wi ‘! f New Ceramic Industry Data 
tile 


OT Sheet on Orefraction Zircon 


INERALS INC. 


ANDREWS, S. C. 


P. O. BOX 247 

















ON FURNACE REPAIR 
and REFRACTORY 
INSTALLATION 


THE 


“CEMENT GUN’”* 


METHOD 


The CEMENT GUN is simple to operate; 
two or three of your own men can learn 
quickly and easily, after which they can 
make all your refractories repairs. With 
the CEMENT GUN they can place a lin- 
ing 1 to 6” thick in one continuous oper- 
ation. They can make patches in a “hot” 
furnace. They can place up to 5 thou- 
sand pounds of refractory material an 
hour. The CEMENT GUN method saves 
down time, saves material and extends 
the life of your present linings. Write 


Write for Bulletin ' 
today for further information. 


No. 3000-B Today! 


CEMENT GUN COMPANY 


Gunite Contractors 
1520 Walnut Street . Allentown, Pennsyivan 








Continued from page 7% 
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+. Time temperature curve data 


for the design of a car type 


kiln and a roller hearth kiln 
Design data for kiln car tops 
Determination of the effect of 
a roller hearth at the contact 
points on the block 
6. Position data to 
best method of placing block 


For the initial firings 9” x 41.” 


” 


x 1, test brick shapes formed by 


dry pressing from Haydite-type ig 


select the 


SCR 


mixes were fired on the 9” x 1.” 


gregate mixes and aggregate 
edge placed across the hi-temperature 
Remmey periodic kiln. Two-cored 8 
x 8 x 16 block were fired upright 
in the catenary periodic kiln with 
cores lined across the kiln. The time- 
temperature curves for typical firings 
lor eat h kiln are 
sheet of curves attached headed “Fir- 


Bloc k in 


(Figure 4). 


indicated on the 
ing Lightweight Periodic 
Kilns” 

The results from these periodic 


hrings were summarized as follows: 





Plibrico research solves costly servicing problems 


PLIBRICO “80” 
for extremely 
high 
temperatures 

2000-3300° F 
Excellent acid 
and abrasion 
resistance 
80% alumina; 
14% silica 
Heat setting 


Available with 
air bond for 
greater strength 


SUPER 
AIR BOND 
for severe 

high 
temperatures 

500-2800° F 

with low-tem 
perature bond 
Good acid 

and abrasion 


»% alumina 


Air and heat 
setting 


New plastic refractories 


take MORE PUNISHMENT 
in dryers, kilns, hoods, furnaces 


These new refractories are designed especially to lower maintenance 


costs in cement, lime and gypsum plants. They form a continuous 


joint-free lining, even around contours, which prevents 


penetration of dust and chemicals which cause early 


deterioration. And you save the cost of special shapes. 


Drying, Processing & 
Caicining Furnaces 


WRITE FOR FREE LABORATORY REPORT Giving 
technical data. Ask your Plibrico Field Engineer how 


you can save time and money 


with his 3-in-l service. 


Pl ' fo ri Lb af REFRACTORIES 


Serving the Furnaces of Industry 24 Hours a Day 


PLIBRICO COMPANY 
Plibrico Sales & Service 


REFRACTORY PRODUCTS 


1816 Kingsbu 
in Principal U. S. Cities & Canada 


ENGINEERING 


ry, Chicago 14 


CONSTRUCTION 





A strongly oxidizing amtos- 
phere is required to prevent 
bloating of the bond clay. 


Fast cycles of four to six 
hours appear feasible. 


Further firing tests in a con- 
tinuous kiln are indicated. 


Tunnel Kiln Firing 

Two continuous firing runs were 
made through the Unifab 
kiln in the second firing series. Kiln 
car loads generally consisted of four 
two-cored & x 8 x 16 block in two 
courses. 8” SCR lightweight 
extruded building brick and 4 x 8 x 
16 three pressed block 
containing vermiculite also 
fired. The 8 


formed by vibration compaction from 


Dressler 


Some 


cored dry 
were 
x 8 x 16 block were 
both expanded shale aggregate mixes 
and SCR aggregate mixes. 

Ihe first firing was conducted on 
Ki) minute schedule, a top 
1922°F and 
The 


faster, with 


a 5 hour 
firing temperature of 
90% excess air (7-8% CO.). 
second run was slightly 
a maximum temperature of 1890°F 
and slightly less excess air (6-7% 
CO.). Once the loaded kiln 


cleared the furnace zone on the sec- 


cars 
ond run, the gas was shut off and 
pusher stopped to simulate extended 
kiln 
loaded especially to gain data for 
kiln car top design, roller hearth kiln 


cooling. Various cars were 


design and block loading positions. 

The attached time-temperature 
curves titled “Firing Lightweight 
Block in a Tunnel Kiln” 


show temperatures recorded by the 


(Figure 5) 


dual-thermocoup'e car on the second 
kiln run. The next curve headed “Pro- 
posed Firing Curve-Lightweight Clay 
Bloc - 


tunnel kiln curve for block firing. 


(Figure 6) gives a proposed 


The following conclusions resulted 


from the second firing series: 


i: Block may be fired on a six 
hour schedule providing the 
tunnel kiln maintains an even 


heat through the load. 


cycle shorter than 


\ firing 
six hours may be impractical 
because of the low initial heat 
rate, extended soaking and 
reasonable cooling period to 


prevent residual stresses. 


Continued on page 8 





ORGANIC BINDERS 


GLUTRIN 


iiert) 


GOULAC 


(powder) 


Especially suitable for increasing the molding 


and dry strength of 


BRICK 

CLAY REFRACTORIES 
NON-CLAY REFRACTORIES 
SILICA REFRACTORIES 
REFRACTORY CEMENTS 
PLASTIC REFRACTORIES 
TERRA COTTA 
STRUCTURAL TILE 
SEWER PIPE 

SAGGERS 

FLUE LINING 


Small amounts required—easy to use. Econom- 
ical and larger production of first quality product 
absorbs the investment many times. 


Many successful users. We'll be glad to submit 
samples and our suggestion on procedures and 


amount needed. 


Robeson Process Company 


P.O. Box 960 ae Erie, Pa. 





IN MINUTES... 
INSTEAD OF DAYS 


Samples obtained from depths up to 
100 feet with the all new 


Rarmanco 


Model HV-172 
Hydraulic Vertical Drill 


HEAVY DUTY F 


FOUR SPEED AUGER 


FINGER TIP 
CONTROL 


65 H. P. MOTOR 





ALL DRIVES 
MOUNTED ON 
TIMKEN ROLLER 
BEARINGS 


RUGGED COMPACT EASY TO OPERATE 


THREE LEVELING JACKS TO INSURE 
STRAIGHT HOLES. FIELD PROVED 


Complete Information on Request 


SPECIALISTS IN AUGER TYPE DRILLS 


PARIS MANUFACTURING 
COMPANY 


PARIS, ILLINOIS 


8 | 











MILL HALL CLAY CUTTER 


Tested and proven, this cutter is now available to the tile plant that desires one cutter 

to cut all the products they manufacture. Note the plus features of the standard model. 
Cut 3" double stream round up to 
16" single round. 
Cut square and rectangular up to 
18 x 18. 
Fully automatic operation. 
Make intermediates and setting rings 
by push button control. 
Independently variable wire speed 
control as well as separately variable 
carriage return speed. 
All steel construction, welded or 
bolted. 
If you suffer a radical change in clay 
shrinkage, change your cutter ac- 
cordingly in half an hour at no ex- 
pense. 
5-20 minute product change-overs. 
Positive straight cuts—nothing to 
vary or wear out of alignment. 


MILL HALL CLAY PRODUCTS, ING. esece 7x, sins Hats, rena 








e MALLIX X SCREEN PLATES a 


Low Outstanding Ponkounance.. 


@ Mallix plates and bars are made from a specially heat-treated 
material. Tough but not brittle, they stand up under severe 
service without breaking—will outlast all ordinary types. a+ 


ids pulining OF; 


LIGHT-WEIGHT CONCRETE AGGREGATE 
MALLIX SCREEN 


MG PLATES 
MU 


Since Mallix plates are harder and stronger 
than most, slots can be more closely spaced. 
Uniform sizing is assured by their smooth, 


MALLIX FINGER MALLIX GRATE ; ; : 
clean openings. Their tapered slot design 
BARS BARS keeps material flowing freely. 


Mallix finger bars give uniform Tough Mallix grate bars will give 
air distribution and have ex- you economical grate bar cost per 
cellent self-cleaning properties. ton of light-weight concrete aggre- 
Can be furnished for any de- gate. Straight slot, pinhole or her- 
sired slot openings. ringbone type bars are available. 


NATIONAL MALLEABLE and STEEL CASTINGS COMPANY 


SCREEN PLATES . GRATE BARS ° PALLETS. « PALLET WHEELS » PALLET DE PLATES © PUG MILL BLADES. 


ae 


FOR TRANSPORTATION 
AND INDUSTRY 








Continued from page 64 


dry air circulation through the cars was eliminated, 
quality of brick were noticably improved. Kiln cars 
are advanced through the hacking station with hydraulic 
pushers operated by the men loading the cars. Room for 
36 cars is available in the holding room and as produc- 
tion has been boosted at the plant additional storage 
for 12 cars has been constructed. 


“Additional improve- 
ments are to be expected” 
R. W. Woods Superin- 


tendent. 


The drier is a two tracked tunnel with very rigid 
control of both humidity and temperature provided due to 
the sensitive nature of the raw material. The kiln proper 
is 250 feet long. 


Constant Kiln Temperature 


Since the operators have manipulated the blending of 


the various clays the kiln is able to operate with a con- 
stant maturing temsperature which is 2170 to 2200 de- 
grees. As the plant produces white, pink, red and black 
brick, often in short runs the elimination of constant 


kiln temperature manipulation is credited with being one 


cause of a high recovery of perfect brick. In addition 


to the wide range of colors that have been developed at 


the plant size variations represented in roman and norman 
size brick add to the complexity of the operation. Nor- 
mally an hour and forty five minutes schedule is main- 
tained. Recording and control instruments on the kiln 
are from Brown Instrument Division with a three zone 
control system using Hauck burners providing accurate 
conformity to the desired firing curve. Two zones are 
provided in the furnace section and one in the preheat 
section. Each control zone consists of 12 burners, six 
on each side, adjusted for proper balance. The kiln 
uses a quick cooling zone and has 78 feet of controlled 
cooling section. Push through the kiln is with a five 
horse Vickers package hydraulic set up. 


Brick Packaged 

Fired brick handling has been developed to meet 
the needs of this particular material and at the same 
time eliminate as much heavy work as possible. All 
brick are taken from the kiln cars, placed on roller con- 
veyors that move the brick to cubing stations. The cubing 
crew acts to grade brick, both as to color and to reject 
any with other defects and places all good brick into 
500 brick Bickerstaff cubes. On comp!etion of each cube 
the brick are moved to storage with a fork truck. Two 
five man gangs are used to grade and cube the daily 
output of 75,000 brick. 

Wooden platforms indexed to locate the runner brick 
of the cubes are used to insure that each cube is of such 
a size as to be handled by the automatic grippers of the 
Bickerstaff fork. 

Equipment used includes 3 fork trucks for the brick 








e Chromite Since 1894 we have been in the forefront as suppliers of 


manganese ores of fine quality. 


Magnetite We are now considerably expanding our facilities, and 


setting in motion a program of modernization which we feel 


Fluorspar will substantially increase our value to our customers. 

More local outlets will insure speedier delivery . . . new 

Manganese packaging will virtually eliminate breakage . . . color coded 
bags will make for easier distribution. 

Importantly we will now offer a wider range of products 
to the brick and clay industry. Those listed here are all im- 
mediately available—all will be milled to your specifica- 
tions. 

Our personal service and the integrity of our products 


remain unchanged. 


tNs 


NATIONAL PAINT & MANGANESE COMPANY 


A division of Howe Sound Co., Inc. 
Lynchburg, Virginia 


CONTRIBL,, 














OCTOBER 59/B & CR 





are Custom Built 
for your 
Requirements 


CENTER FEED MODELS produce a higher ratio of fines 
FRONT FEED MODELS produce a minimum of fines 

SIZE CONTROL adjusted externally 

HAMMER SELECTION Three types, depending on your needs 
CAPACITY Three models, with capacities from 50 to 250 TPH 


Our Engineering Dept. will make test runs of your product and 
give recommendations on your reduction problem. 


; SOY PULVERIZER COMPANY 


ORIGINATORS AND MANUFACTURERS 


YoY 


OF RING CRUSHERS AND PULVERIZERS 


1061 MACKLIND AVE. ST. LOUIS 10, MISSOURI 








Are You Taking 
Advantage of these 
SCREENING ECONOMIES! 





2 


+ 


] 


rieatir a 
acket 
versize bus 

pletely e min 


me flexible 


Jacket change time | 
to moments because 

sre no electrical nnec: 

yo” ns to break and remake. 

“4 INTEGRATED HEAT [or (fu! 

SCREENING Bulletin 16-EH 


THE DEISTER CONCENTRATOR CO., INC. 


The Original Deister Co., Est., 1906 
913 GLASGOW AVENUE FORT WAYNE, INDIANA 


nformation, send for 








Top block Con't... 


fractory body and a special shape is 
more than compensated for’in the re- 
duction in handling labor.” 

With reference to the present mar 
ket in the ceramic industry—especi 
ally the clay products industries—re 
ported by at least 60° of the kilns 
and furnaces in use in the ceramic in 
dustry operate at temperatures below 
2300°F. Thermal shock is almost uni- 
versally a problem with these lower 
temperature kilns and furnaces. Of 
the materials generally considered to 
be resistant to heat shock, perhaps 
cordierite has enjoyed the distinc- 
tion of having the lowest expansion 
The new refractories are considerably 
lower in expansion than normal cor 
dierite bodies and, by Robinson's 
tests, greatly outlast them in actual 
service. 

Silicon carbide also has good ther 
mal shock resistance—not due to a 
low thermal expansion but rather due 
to high thermal conductivity. Thermal! 
conductivity permits rapid distribu 
tion of heat throughout the refractory 
piece and thermal stresses do not 
build up. The extremely low thermal 
expansion of petalite refractories also 
defeats thermal stresses, but at sub 
stantially less cost. 


Athens Blends Con't.. . 


handling area and 9 trucks for de- 
liveries. Six of the latter are tractor 
and trailer units with three bob tails 
used for closer deliveries. Most ship 
ments from the plant are with the 
truck fleet within a 200 mile radius 
but some brick are shipped by rail 

While the production rate and re- 
covery has constantly improved since 
the plant was completed late in 1956 
additional improvements are to be ex 
pected, according to R. W. Woods 
who is superintendent at the plant. 
The overall operations of the compa 
ny are under the direction of H. B 
Sampson, General Manager. 

The major buildings at the plant 
are pipe frame and steel sheated. The 
tunnel kiln building is 50 x 500 feet 
and in addition to housing the tunnel 
kiln, also has room for the holding 
chambers, off-bearing station, grading 
and cubing activities. The mill room 
building measures 50 x 75 feet and 
preliminary crushed clay is housed in 
a building measuring 90 x 140 feet. 
Other minor buildings are used for 
loading shelter and office space. 


Brick & Clay Recor 





Tyler Screen Sections 
for All Makes 
of Screening Machines! 


FOR BRICK YARDS |; | 


Screen sections of Tyler Woven Wire are fabri- 
cated for all makes of vibrating screens in any 
mesh or metal. They are made up with hook-strip 
or bent-edge construction to suit the machine on 
which they are to be used. 


Tyler rugged, accurately-applied hook-strips 
make possible stretching and maintaining the 
screens at drum-head tension, which is essential for 


successful screening and long screen life. 5 U 4 F R T R A C T | 0 N 
decom | —HIGH CLEARANCE 


Manufacturers of Woven Wire Screens and Screening Machinery 

There are good reasons why an Erickson 

F-2W, of 2,000 lbs. capacity at 24” load 

centers — will out-perform any truck of its 

size in your brick yard. 

EF: t S “d First of all, there’s power to spare in the 
as ervice Continental Y-112 (112 cu. in.) liquid-cooled 

engine used in this model. 

O72 . Next, Erickson gives you amazing traction 

no matter how soft or rough a yard may be, 


due to the big 6:00 x 16” drive tires on the 
F-2W (up to 77% bigger than others). 


Canadian Plant—St. Catharines, Ontario, Canada 





Third—A 42” wheel base applies greater 
ground pressure on drive wheels to assure 
good “‘ground-grip’’ when forks are empty. 

d Under clearance is 13” at center of truck. No 
an trouble with ramps, bumps or rough ground. 


E 
OF STAINS | 


We are prepared to give prompt delivery 
on standard stains in a wide range of 
colors, formulated for color stability 
and uniformity; or we can match your 
special colors. 

Send us your color sample, firing tem- 
perature, and method of application 
We’ll send you a sample of stain with 
suggested use. 

















The F-W Series is available in 2,000—3,000—4,000 
and 6,000 Ibs. capacity. Write for literature and name 


CERAMIC COLOR i CHEMICAL MFG. CO. of your neorest Erickson sales-parts-service dealer. 
NEW BRIGHTON, PA., U.S.A. ERICKSON POWER LIFT TRUCKS, INC. ka 


Phone Ti iden 6-4000 —= 269 St. Anthony Blvd. N.E. © Minneapolis 18, Minn. 











KNOW HOW 
Gp SODIUM SILICATES 
CAN SERVE YOU? 


* ba 


} Patladeiphia Quart: (company Philadelphia 6, Pa 


This bulletin can supply some of the answers. It reviews 
the physical and chemical properties of PQ sodium and 


potassium silicates, useful in many industrial processes 


Uses for sodium or potassium silicates which may interest you... 


© as binders in enamels, refractory cements and mortars, 
© for briquetting or pelletizing small particles, 
® as coatings in roofing granules, glazes and paints, 


® as deflocculants in clay flotation and clay slips. 


Our technicians will be pleased to discuss how PQ soluble 
silicates can help you to improve a product or process 


or to reduce costs 


| PHILADELPHIA QUARTZ CO. 


1148 Public Ledger Bidg., Philadelphia 6, Pa. 


PQ SOLUBLE SILICATES 


Associates: Philadelphia Quartz Co. of Calif. 
Berkeley & Los Angeles, Calif.; Tacoma, Wash.; 
National Silicates Limited, Toronto, Canada. 


Trademarks Reg. U.S. Pat. Of 
9 PLANTS + DISTRIBUTORS IN OVER 65 CITIES 


86 








NOW 


100% AUTOMATIC 
MOISTURE CONTROL 


In Your Pug Mill or 
Batch Mixer. 


Over 90°, of major 
West Coast Heavy 
Clay Products 
Plants are now using 
one or more EMC- 
703 Moisture Con- 


EMC 703 trols 





Automatically holds desired moisture con- 
tent; insures against product size variation; 
removes human error. 


WALTER C. STOLL & SONS 
5028 Alhambra Ave. 
Los Angeles 32, Calif. 

P. O. Box 32186 











Get Better Production 
and Lower Costs with 


UNIVERSAL |= 
HEATED ‘*i' 
SCREENS 


Universal Screens with the efficient Unilec heating 
jacket are a screening combination that get results 
with the toughest materials. You can not only elim- 
inate blinding, but screen finer—and at far lower 
cost per square foot of screening area! 

Write today for details! 


\WNIVERSAL 
VIBRATING SCREEN (CO. 


Racine, Wisconsin 
Quality Screens Since 1919 


Brick & Clay Record 








(Continued from page 80) 
Three high kiln settings are 
possible on an open grillage 
car deck. 

4. Block can be loaded two high 
in a roller hearth kiln. 

Compressive tests made on various 
block gave generally low and erratic 
results. The best compressive test for 
the periodic firings was 1210 psi for 
expanded-shale aggregate mix and 
230 psi for the SCR aggregate mix. 
For the tunnel kiln firings highs of 
500, 630 and 680 psi were obtained 
for Haydite-type aggregate mixes and 
190 psi for SCR aggregate mix. Cold 
water absorption tests gave generally 
high percentages with the best re- 
sults at 17.3 
aggregate mix and 13.6% for an SCR 

Block weights were 
and 15+ respectively 
for expanded-shale block and SCR 
block. The block showed no soluble 


staining or efflorescing salts. Freezing 


% for an expanded-shale 


aggregate mix. 


low with 214 


and thawing tests and autoclave tests 
indicated excellent weathering resist- 
ance. The over-all results could be 
generally considered as promising. 
Equipment selection and plant lay- 


out depend mainly on the product 


objective, available aggregate type 


and method of forming. 


Slurry Mixing 


Expanded shale aggregates are usu- 
ally associated with vibration com- 
paction and possible pneumatic im- 
pact pressing. A modified concrete 
block plant layout would work here. 
The slurry approach to mixing should 
be used, with a clay-water slurry pre- 
pared by high speed propeller type 
mixer and metered into the aggregate 
at the ribbon mixer. 

Because of the high production rate 
of most concrete block machines and 
the maintenance and clean-up re- 
quirements they would be operated 
on a periodic hasis. Block could be 
racked for 
same equipment standard to uncured 
Since block 
are discharged from the forming ma- 
chine on flat steel pallets and with 


surge storage using the 


concrete block handling. 


poor wet-green strength, they must be 


dried on these pallets. Because of 


the green strength-moisture content 


relationship there is no point in re- 


moving the block from the pallet until 
it has developed dry strength enough 
for handling to firing. The setting 
pattern will generally determine this 
point. 
Drying can be accomplished in 
batch dryers taking full racks or shelf 
type continuous dryers loaded with 
the flat steel pallets. The solid steel 
pallet will impede air circulation and 
requires special air moving tech- 
The block are stripped from 
these pallets for kiln firing. At the 


exit end of the kiln, block are cubed 


niques. 


for storage or shipment. 

SCR aggregate mixes can be proc- 
essed to block as previously stated or 
formed by dry pressing. Dry pressing 
is essentially a continuous operation 
and can be tied into drying and 
firing. Since direct firing seems pos- 
sible—except when block are glazed 

the block 


into the kiln. The dry batch method 


can be loaded directly 


of mixing should be used to prepare 
the mixture for dry pressing. Fired 
block are cubed near the exit end 


of kiln. 





4 BIG 
REASONS 


serve 
industry best 





@ ELIMINATE 
BLINDING 


w 
@ INCREASE 
TONNAGE 
s 
© BUILD GREATER 


PROFITS 
& 


@ SPEED 
PRODUCTION 


Ze UO LD ee bee Hance 
1605 Waynesburg Rd. S.E., Canton 7, Ohio 


OCTOBER 59/B & CR 


PIONEERS IN 
ELECTRIC SCREEN HEATING 


Name____ 
= 


Please send me samples of 


ove No. G-9 ($16.50 per dozen pairs) 
] Mitten No. 300 ($12.60 per dozen pairs) 
] Hand Pad No. 308 ($7.20 per dozen pairs) 
(All F.0 B. Des Moines) 


CANTRIP 


la PADS 
MITTENS 
GLOVES 


PROTECT 
WORKERS’ HANDS! 


HEAVY SPLIT-COWHIDE HAND PAD NO. 308, TIE BACK. 
$8.40 PER DOZEN PAIRS. 


Avoid costly injuries to the hands of your workers by 
giving them the protection they need—Tufhorse gloves, 
hand pads or mittens. Made of the finest cowhide, they 
are flexible and comfortable to wear. 


ORDER SAMPLE PAIRS AT “PER-DOZEN" PRICES 


DES MOINES 
GLOVE 
& 
MFG. CO. 











THE PRIESTER TRUCK CRANE 


(PATENTED) 


16 units of 500 bricks each unloaded by driver alone, merely pushing buttons. 


Unloads off either side. Puts loads on sidewalk where they belong. Requires less than half 
the unloading space that other devices need. Handles brick or block unpalleted or palleted 
or packaged. Not necessary to move truck. Unloads one, two or all units at one place! No 
chipping or breaking bottom bricks or blocks. Gentle handling. For full details, ask for Bulle- 


tin TC53. 


BRADNEY MACHINE CO., INC. 


Middletown, N. Y. 











ATTENTION BRICK MANUFACTURERS! 


Do You Demand the Same EFFICIENCY 
From Your BURNERS As You Do From Your 
EMPLOYEES? 


To Get the Maximum BTU's From Your Gas, We Suggest 
You Try An Efficient SCHURS Atmospheric Gas Burner 


and 


“Be Sure It's Schurs!" 


SCHURS NO. 1 GAS BURNER 


Designed for all types of updraft and down- 
draft kilns, driers, furnaces, etc., requiring 
no fan or other mechanical air supply. Not« 
needle control valve which is built into the 
burner so that full gas pressure is available 
at burner orifice. 


Schurs Oil Burner Company 


(Established 190 


8500 Zamore Avenue Los Angeles 1, Calif. 


LUdiow 8-9229 














NOTHING : ae 
MEASURES UP TO 


EFLOMMEL. 
FRITS | 
and 
STAINS 


Hommel ceramic products are the yardstick for 
the industry . . . a position won through years of 
highest quality. Whether your requirements are 
for GLAZE FRITS, or BODY, ENGOBE and GLAZE 
STAINS, you are sure of the world’s finest with 
Hommel . . . with wide firing range... and 
constant stability. Write or phone for complete 


information. 
Dept. BCR 10-59 


“The World's Most Complete Ceramic Supplier” 


™ OC. HOMMEL”’ 


PITTSBURGH SO, PENNSYLVANIA 
WEST COAST—4747 EAST 49th STREET, LOS ANGELES 


Brick & 


A 


Acme Steel Co. 
*Americen Clay Machinery, 
Huber-Warco Co 


*American Pulverizer Co 


Div. of 


B 

*Babeock & Wilcox Co 
Besser Co 

Bickerstaff, 
*Bonnot Co 

Bradney Machine 


Ine 


Co. 


Gun Co 

*Ceramic Color & Chemical 
*Chambers Bros. Co 
Chase Foundry & 
*Chishelm, Boyd & 
Classified 

Coors Porcelain 


Cement 
Co 


Mfg 
White C« 


trator Co 


& Mfg 


*Deister Concen 
Des Moines Glove 
Dodge Mfg. Corp 
*Drakenfeld, B. F. & Co 


E 
Lift T 


Eri Power 


kson 


*Fate-Root-Heath ( 
*Fernholt Machinery Co 
*Ferro Corp 





See 





INDEX TO ADVERTISERS 


H 
*Hannon, F. R. & Sons 
*Hauck Mfg. Co. 
*Hommel, O. Co 
*Huber-Warco, Div. of American 
Clay Machinery 
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*Kimberly Clark Corp 
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*Lanly Co 
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Moenufacturers Equipment Co 
*Miller Equipment Co 

Mil! Hall ¢ Products 
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*Minneapolis-Honeywel 
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Regulators 
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*Orefraction Inc 
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Paris Mfg. Co 
Pearne & Lacy 
Pemco Cory 
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Plibrico Co 


Machine 


Our Catalog in 1958-1959 Ceramic Data Book 
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Raybestos-Manhattan, 
*Robeson Process Co 
*Robinson Ventilating C« 
*Rock Co 


Ine 


acer 


S 


Belting 
Burner Co 
Strapping 
& Sons 


Scandinavia 
Schurs Oil 
Stanley Steel 
*Steele, J. ¢ 

Stoll, W. C 
dy C 
*Swindell 


Sto Oo 
Dressler Corp 


T 
Timken Roller Bearing Co 
*Titanium Alloy Mfg 
National Lead Div 
Towmotor Corp 
*Tyler, W. S. Co 


U.S. Borax 
(Universal Atlas) 
Vibrat Screen Co 
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V 
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CLASSIFIED ADVERTISEMENTS 


Limited to Want Ads, Consulting Engineers, or 


Used Equipment ads, (wanted or For Sale) 


TRANSIENT WORD ADS 
insertion 

Headings such as "Wanted", “For Sale”, etc 
and address to be counted as part of the ad 
Minimum charge $2.00 each insertion 
POSITION WANTED ADS: $1.50 for 
less; each add'l word 10c 
FOR USE OF BLIND ACDRESS: (Care of BRICK 
& CLAY RECORD) count as 15 words to cover 
cost of handling and forwarding replies. 


DISPLAY-BOX TYPE ADS 


12c per word for each 


25 words or 


$15.00 per inch. On advance orders for twelve 
consecutive issues, 12.00 per inch per insertion 
(No retroactive adjustment) 

measured vertically on one column 


three columns on a page. For a two 
add together height in 


inch is 

* wide 
column advertisement 
each column 
Display classified advertisements are set and rates 
apply in half-inch multiples. (1 inch minimum; 5 
inch maximum) 
Add 2% to above rates for Reverse Plate (white 
lettering on black background). 
All rates based on payment in advance except on 
regular contract 

No Agency Commission or Cash Discount 


BRICK and CLAY RECORD 
5 South Wabash Avenue, Chicago 3 





FOR SALE—USED EQUIPMENT 





crusher, 
rotary 
mix- 


Allis-Chalmers jaw 

condition. 2—-Munson 
ft. size, suitable for dry 
fertiliz’rs, concrete, clays, etc 
good condition. 1—Whitcomb locomotive, class 
WVK, 5-ton, 36" gauge, needs repair or 
could be used for spare parts. 1—Hough Pay- 
loader, model HA, fair condition. All Equip- 
ment Priced Right for Condition. Write Box 
10-QAA, care of BRICK & CLAY RECORD 


For Sale l 

20”x10", good 
mixers, 20 cu. 
ing chemicals, 


& CR 





FOR SALE—USED EQUIPMENT 


WANTED—USED EQUIPMENT 

















FOR SALE 
face and 
HP. speeds 
Roll Crusher 


PULLEYS of bores 

ELECTRIC MOTORS, 

BREWER lHieary Duty 

STEELE No. 5 Hoisting Drum for pulling up cars 

KILN COOLING FANS, 48 and 24", Motor Driven 
Propeller 


GRANT BRICK WORKS 
Weldon, N. C. 


various sizes 


various and 


Conical 








120—1%, 2, 3 and 12 Yards 

8 and 14 tons 
45 55 x0 tons 

18” 


Side Dump Cars 
Gasoline Locomotives: 4 
Diesel Locomotives: 6, 10, 25 
Smooth Roll Crushers: J. ¢ Steele 
Automatic Cutter: Freese Model C 
Rotary Dryers & Kilns: 4'x20’ 


and 
5'x30’. 5°6°x50’, 
as a 

Air Compressors—Dryers—Laocomotives 


R. C. STANHOPE, INC. 
603 42nd St. New York 17, N. Y. 


WANTED 











FALL BARGAINS 


DE-AIRING MACHINES, 330 JC 
FRH 236WJ6, Bonnot Combin: 
Chambers #9C, American 404-A, Inter- 
national #470, International Falcon 
CUTTER, Steele #18, Model BLH 
C-25, and C-20 
ROLLS, Disintegrating, 
12 x 24, smooth roll 18 x 
DRY PAN, 9 
SCREENS, Tyler 
Sturtevant 
DRYFRS, Rotary 


to 8 x 175 


FERNHOLTZ MACHINERY CO. 
8468 B Melrose Place 
Los Angeles 46, California 


Steel 


tion 


Freese 


Steele 
24 


24 x 


Stevens, 9 Bonnot 


Hummer, Cedar Rapids 


Various sizes from 2x30 








FOR SALE 
KENNEDY 7° x 9 
HP 1948 
ROTARY KILNS 11° x 155’, 
8’ x 9 x 100’, 7°6” x 100’, 
6° x 60°, 3° x 24’ 
ROTARY DRYERS: 8°8 | roe 2 


15 yx 9 


contin. ball mill, 150 


NON- 
DNC- 


Pent 4 ( rusher 


UNUSED, 1952, 


6 0’, 4°R 
HAMMERMILI 
CLOG, 400 HP 
5060 
PUG MILLS rater 2 oe 


SS 


T347 


PERRY EQUIPMENT CORP. 
1432 N. 6th St Phila. 


es 22, Pa. 
POplar 3-3505 








FOR SALE 
Cor TILE PLANT w/ FRH Hummer, Cutter 
! FRH Jr. & Sr 
tjonnot 22,407 & 
Ray & Chambers 


r er t ‘ ' 
BRICK MACHINES jeaire 
Steele 30 & 40B. Amer. 200 
wnd Other Stee! 
Free au 
1 DRAG SCRAPERS. LOADERS 
Boyd 4 1 Gat mold DRY VRESSES 
Complet DRY INSTALLATION 
DRY PANS. & WET PAN 
i & 12) PUG $24 Dixie non-clog 
Hamme nd a4 tie Rol 
“ . lengths 


(ir ' 
Roya 
PRESS 
MILLS 
CONVEYORS is J 

‘ i" & 36° KR 

wx), Tx4l 

Kiln Cars & circular TUNNEL KILN 
MID-CONTINENT EQUIPMENT CO 
Gannon—Wydown |-2826—St. Louis 


Troughing. Also 
DRYERS ix20, 4x 


8321 








— FOR SALE — 


Clay Shredder with 
conveyor, discharge 
Bought new, 
at half-price 


Gleason 
and 

motor 

bargain 


1— Portable 

feed hopper 
stacker, 440 
months. A 


volt used 


two real 


Contact: Jackson Ready-Mix Concrete 
P. Oo 2 


. O. Box 
Jackson, Mississippi 

















FOR SALE—USED EQUIPMENT FOR SALE—USED EQUIPMENT FOR SALE—USED EQUIPMENT 














FOR SALE 
FALL BARGAINS DRYER CARS—IT4 Single deck, 24” gauge, HAMMERMILLS—40 HP Jeffrey | 24x20, 
On , Deeunfiens 290 Auger $20.00 each 150 Pallet cars 24° gauge with 100 HP 36x42, 450 HP Penna. 26x74 
e, usec d erican cs é J paliets rolled edges 32° x 10° a. . 
Machine wi le-airing attach- DRY PAN—Clearfield 9 heavy duty, with extrs SCREENS—4’x12’ single Ty-Rock, 42”x10 
fa ith de-airing atte annie double Cedar Rapids, 5’x12’ double Rob- 
ment. CUTTER—Chambers Bros. No. 24 Air control ins. 6’x20’ double Robins 
One, American 12 ft. single shaft a ee ; ie i ; 
4" PUG MILLS—9 Steele, 9 Freese, 10 


ar 
pug mill. CRUSHER—MeLanahan 18” x 24 single roll, with f ele, , 
pug renewable teeth American 2 shaft, 15° Granulators Cham- 


One, International Falcon — RAIL—Lot of straight 30Lb and 20Lb com & Poome 
One, American No. 858 Electric LOCOMOTIVE—Brookyille, 36” gauge track. 3 ton 
Automatic Cutter a o> oe Eo = hema wer oy ty = aa 
, £ 3 lily la 2 e-airing—Steele ov, oO ri . 
Also dry pans, Vibrating Screens, HERMAN A. HALL agin 
Horizontal Revolving Dryers 118 Park Read Wyomissing, Pa. CUTTERS—FRH Drain Tile, Steele 18 Rt. 
Phone FRanklin 24310 Hand 14”, Freese C25, all automatic 


9 








Disintegrators. 
FERNHOLTZ MACHINERY CO. LANSDALE BRICK PRODUCTS CO. LANS- ROTARY DRYERS occur’. 36”x24’, 
DALE, PA SUSPENDING OPERATIONS 25’, 5°x50° w/motor accessories 
8468 8 Melrose Place OCTOBER 1, 1959. ALL BRICK MANUFAC- ; : ada a 
Los Angeles 46, California TURING EQUIPMENT FOR SALE: PRESSURE BLOWERS—Spencer 110 CFM 
" *) ~ P 16 oz., 150/48, 270/24, 550/24, 635/16, 
1 ary | ‘ Electric Shovel —440—3 phase 1300/16, 1500/15, 1900/24 
» cycie 
RAILS AND DRYER CARS 1 § ton Brookville Gasoline Locomotive BALL MILLS—Allis Chalmers 4’x6’, KVS 
7 : | . 36 gauge about 5000 feet of 30 Ib. Rail 5’x6’, Hardinge 6x12’, all with drives 
250 Single Deck Dryer Cars Trac k. = : and accessories. 
40 Triple Deck Dryer Cars ‘1% Yard Clay Dump Car 
? te oats l Ledgerwood Electric Hoist 
hen Rack Car , . . 1—Clearfield—-9 foot Heavy Duty Grinding LAWLER COMPANY 
ll seetior rails and trac supplies Ps 
New Wood Pallets made to your specifi te 36 inch Apron Feeder Metuchen, N. J. Liberty 9-0245 
cations l--12 foot 5-A Steel Pug Mill 
M. K. PRANK l 5-A Brick Machine 
401 Park Bids 480 Lexington Ave. l1—No. 18 Stee Brick Cutter-—-almost new WANTED—HELP 


Pittsbureh 22. P New York 17. WN. Y. 75—-Dryer Cars—24 inch gauge 2800 feet of 
® . Dryer Track—20 Ib. Rail 





44"x 




















209 € lectric otors Siz 0 x “ 

eet le T {004403 phase 60 ele CERAMIC ENGINEER 
eno, Nevada Miami 32, Florida ile Cooling Peas SALES 

1-Coal Conveyor 
Waste Heat Pipe—covering 6 Kilns—and Large well-established manufac- 
FOR SALE ay er Re-as & eg aoe turer of glaze frits has opening 
for Ceramic Engineer in Glaze 
PRODUCT LINE OF WANTED—HELP Sales. Should have 1 to 3 years 
Extruders & Pug Mills related experience in laboratory, 


CERAMIC ENGINEER production or sales work. 
An unusual — Se We are able to ‘ fer a Pomme wg | posi- Good starting salary, fringe bene- 
acquire a complete ine o Pere tion located in oronto, Canada e re- . = P _ leas 
Seanlene and Pur Mills due t x quire a graduate ceramic, mechanical or fit program and future. Please 
‘ ge: 8 0 ex- metallurgical engineer for a position in send resume and salary require- 
pansion of interests in other fields. our Toronto Pottery. Knowledge or kiln ment. 
All drawings, patents, tools, dies, operations essential. Familiarity with other , 
fixtures, etc., and inventory of re- pottery processes or related experience de- Our personnel are aware of this 
’ ’ : sired P y NW 
placement parts included. Present Applicant should possess leadership quali- ad. Box No, 10-NLM. 
sales : ately $? tics » able to delegate i 
ales approximately $200,000.00 tics, be able t delegate authority and TT alablckel company 
per year. For complete details a See has opening for Ceramic Engineer with ex- 
9 Please write in confidence, including com- ~ - 
write Box 10-ZAO a. seem Om perience in steel plant refractories for sales 
_— . - , Ri and service in middle west steel plants. Salary 
V A. Kalninsh and expenses. Car furnished. Replies confi- 
Industrial Relations : dential. Address Box 5-NWW care of Brick 
\MERICAN-STANDARD PRODUCTS > Che treed. 
FOR SALE raat Bennet erent Retired Salesman Wanted for light duties in 
BRICK MACHINES—Combination & Deairin ‘ei - upont © ree the South. Must know flue lining selling. 
PUG MILLS—Single & Double Shaft ° Toronto, Ontario, Canada This is more of an advisor position. Write 
GRANULATORS—Chambers SI & Freese 16 Sex OSAR, ee of Bes © City Bess. 
CUTTERS—Steele 18, Freese C-25, Hand 
DEAIRING—Steele 250 Special 


DRY PRESS—Boyd 4 mould Specia! 
ORY PANS". 9 CERAMIC ENGINEERS 


HAMMER MILLS—12e12, 24x12, 36x45 
SMOOTH ROLLS—i8x24, 16x30, 10x16, 30x36 
DISINTEGRATORS—!2", 18" & 24" 


oe 
A Soy to Ne Gladding, McBean & Co. 


ROTARY DRYERS & KILNS—2x20, 3x30, 6x40, , 
uy Geneeany Wah nna etry Challenging opportunities with nation's largest 
SWEPT—Stee! Lined, Blower & Motors diversified ceramic manufacturer. 
HAND TILE PRESS 
re Cee le © See PRODUCT DEVELOPMENT & CONTROL 
impson 33, Blystone . ° . 
SCREENS duS 3x10, 4x10 at our new 2 million dollar Refractories and Face Brick plant in Mica, 
ANS, PRESSURE BLOWERS—Many Sizes Washi 
tye to pe Avron, Reciprocating. Even ashington. 
HARDING NI —_j* P F 
a CC EHS, WH’, ©. REFRACTORIES RESEARCH 


PEBBLE MILLS—Various Sizes Research and development in refractories and related products. 


ust your spare equipment with us HIGH TEMPERATURE RESEARCH 
ROBERT L. CLARE Technical and nuclear missile application 


212 Rector St. Perth Amboy, N. J. 
Phone Hillcrest 2-0061 PRODUCTION 


Production management in whitewares 


















































These positions require at least three years related experience. 


WALTER C. STOLL & SONS Send complete resume or request application. 
ow ans See Direct lies to: JAMES D. HEYWOOD 
CLAY WORKING irecf repties fo: ° 
Gladding, McBean & Co. 
MACHINERY 2901 Los Feliz Bivd. 


$028 Alhambra Ave., Los Angeles 32, Calif. Los Angeles 39, Calif. 
CApitol 2-1141 




















70 Brick & Clay Rec 








WANTED—HELP 


FOR SALE—PLANT 





PLANT MANAGER for Sanitaryware with 

experience to manage modern pottery. Man- 
ager suddenly deceased. State full experience. 
Box 10-VBA care of Ceramic Industry. 





POSITION WANTED 





Mechanica! and structural engineer, 12 years 

experience in heavy clay products plant de- 
sign and special production problems assign- 
ment. Some experience with new equipmcnt 
development. Available immediately. Write 
Box 10-JTV, care of BRICK & CLAY REC- 
ORD. 





Experiencd production man in the heavy 

clay products ficld desires responsible posi- 
tion. Capable assuming full responsibility for 
operation «eny size plent or plants. Write Box 
10-XAM, i/o Brick & Clay Record 





Wanted—Small Brick and Tile Plant or Fire 
Brick Plant. Write Box 10-KBW, care of 
BRICK & CLAY RECORD. 





WANTED—USED EQUIPMENT 





Wanted: Complete flower pot making equip- 
ment. Philad Iphia Brick Co., Sharon Hill, 
Pennsylvania. Telephone Saratoga 9-1000. 








I will buy a F-R-H Hummer De-Airing or 

any othcr make of machine of approximately 
the same size. Write Box 10-WZZ, care of 
BRICK & CLAY RECORD 


WANTED— Used type 2BT F-R-H Drain Tile 

Cutter. 12%” Cut. Must be in first class 
condition. Chehalis Brick & Tile Co., Chehalis, 
Wash. 








FOR SALE 
LANSDALE BRICK PRODUCTS PLANT 


Complete Brick Plant. 


All equipment in tip top shape and operating. 


Plant will close down October 1st and the following equipment for sale 


as a plant or piece by piece. 

SHOVEL, 1—1 Yard, Marion Electric 

RAIL, 5000’—30 Ib. on Wood Tics, 3000’ 
20 Ib. 

LOCOMOTIVE, 1—Brookville 4 Ton, 36” 
Gauge, Type C. 

DUmr C hy 4—“*V” Side, 
36” Gaug 

DRUM HOIST, 1—Lingerwood Single, 
Motor Drive, No. 2712. 

DRY PAN, 1—Clearfield 9’, Good as New 
Extra Parts as Crown Wheel, and 
Muller Wheel, 14”x54” Mullers. 

FEEDER, 1—36"x10' Meco Apron with 
Skirt Boards. 

BUCKET ELEVATOR, 1 
56°C. 844 Chain, 14”x8” 
ets, Link Belt. 

HUMMER SCREENS, 2 
Deck with Thermionic P< 

PIANO WIRE SCREENS, 4 

DISC FEEDER, 1—Meco. 


Easton, 2 yd. 


Casing, 


Buck- 


20”x54” 


Mallable 
4’x5’ Single 

ywer Unit. 
Meco 36”x6’ 


AUGER MACHINE, 1 J. C. Steele 5A, 
Oil Dies and Pump 

PUG MILL, 1—J. C 
Pusher Type, 12’ 

CUTTER, 1—J. C. 
New 1952, with 
Scrap Return Conveyor. 
Right Hand. 

CAR TRANSFER, 1 
22”"D Wheels. 

TRANSFER, 1 
Driven, 48” 


Steele 5A Open end, 
Long. 
Stcele 18” Combination, 
Offbearing Belt and 
Extra Reel. 


Single, 48” Gauge 


Double Track Power 
Gauge, 22”D. Wheels 
75—SINGLE DECK, 24” 
) ALL MACHINES MO- 
TOR DRIVEN SP, 60c, 440 VOLTS. 
DRYER SYSTEM, 1—Complete Waste 
» Meco Fans. 
BANDS, Good Condition, for 6 
OF SMALL MOTORS, COOLING 
FANS, BLOWERS. 


CONVEYORS, Portable and Troughing 


— CALL — 


HERMAN A. HALL 


TEL. Reading FRanklin 2-4310 
or Lansdale Ulysses 5-4912 


118 PARK ROAD 


WYOMISSING, PA. 
LANDSDALE, PA. 








MISCELLANEOUS 


MISCELLANEOUS 














FOR SALE—PLANT 





POR SALE—RBRICK plant, in operating condi- 
tion in New Mexico. Best shale deposit in 
state. Owner wishes to retire. Address Rox 


11-QBH, care of BRICK & CLAY RECORD. 


30# ASCE Rails prac- 
used as rail. 
Low 


100 Tons 
tically new, never 
Complete with accessories. 
price. M. K. FRANK 
Grand Central Palace, New York 
401 Park Bidg., Pittsburgh, Pa. 
105 Lake Street, Reno, Nevada 
1209 Metropolitan Bank Bidg., Miami, Fic. 





MISCELLANEOUS 














T. W. GARVE, P.E. 

69 W. Weisheimer Rd. 
Columbus 14, Ohio 
Engineering Service. Clay Testing 
DRYERS & KILNS TO FIT 
We have designed every type of 
kiln for every kind of fuel and 

ware, TO FIT. 





RAILS—TIE PLATES 
Frogs & Switches— 
Track Accessories 


W. H. DYER CO., INC. 
2110-B Railway Exchange Bidg. 
St. Louis 1, Mo. 











F. J. FORD 
Representative—Engineer 


Clay Working Machinery 
Car Tunnel Kilns—Dryers 


P.O. Box 537 P.O. Box 395 


Dallas, Texas San F Californi 

















Coll FERNHOLTZ First ! 


Fernholtz Machinery Co., 8468 Melrose PI., L.A. 46 


Forrest A. Paschal 
Phone Sherwood 2-2749 & 2-2500 
P. O. Box 289 Siler City, N.C. 


Representing: 
Huber Warco Deister Concentrator 
Robinson Ventilating Engineering Associates 
Lippmann Engr. Wks. Manufacturers Equip 


Southern Fabricating 





THE 
BRITISH 
CLAYWORKER 


(Established 1892) 
7 


Up-to-date articles and 
information on 
all phases of the 
Brick & Tile industry 


7 
World wide circulation 
° 


Subscription £1.5.0 
p. a. post free 


e 
Published monthly by 


CLAY & BRICK 
PUBLICATIONS, LTD. 
23 Tavistock Street 
London, W.C. 2 











FOR SALE—BUFF BURNING FIRE CLAY, 


lump or ground 
delivered via truck or railway. 
Macomb, Illinois. 


For Sale—Lower 

plastic Fireclay. 
Mine run, crushed, or ground 
Cley Mines Negley, Ohio 


Ask for prices at mine or 
Booz & Co., 


Kittanning buff burning 


Consolidated 





New For The Heavy Duty Drive Press Field 


The International Type Vibrating Drive Press. All welded construction. Vibrat- 
ing mechanism of the mechanical type. Although all motions of press are actuated 
by hydraulic means brick or shapes are not made by hydraulic pressure, only by 


OL 3-2360 


pure vibration. Press made in 2-mold and 4-mold sizes. 


Also new International Hydraulic Toggle Drive Press for face brick, refractory 
brick and shapes. Write for descriptive literature and prices. 


FERNHOLTZ MACHINERY CO., 8468 MELROSE PLACE, LOS ANGELES 46, CALIFORNIA 
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Steele’s 
Test Plant 


Is at Your 
Service 


Here are several views of Steele's completely 
equipped full scale test plant. This plant renders you 
valuable free services which help solve your prob- 
lems and save you money. Here are some of the 


functions of this plant 


Make full scale tests of your own materials under actual 
working conditions. This service has been found valuable by 
clay working plants as far away as South Africa and Australia. 
Make complete tests of all new equipment designs and innova- 
tions before actually putting a machine into a production plant. 
Steele takes the ‘bugs’ out of all new type equipment before 
offering it for sale 

Make demonstrations of various items of Steele equipment 


for prospective purchasers 


Steele's Engineering Department 
draws on almost 70 years of practical experience 
to improve existing equipment or to design special 


machines to meet unusual conditions 


Pacific Agents: Walter C. Stoll, 5028 Alhambra Ave., 


Los Angeles 32, Calif 


J. Steele & SONS 


e The Best in Cla 





"F-R-H De-airing Extrusion Machine— 
Still ‘Going Strong’ After 23 Years’ 


Reports Vincent Clay Products Co., Fort Dodge, lowa 


“Since our company first began operations, in 1913, 
we have used F-R-H Brick and Tile Machines con- 
tinuously,"’ states Mr. Mark Taylor of Vincent Clav 
Products Company, Fort Dodge, lowa. ''At present, 
we are using an F-R-H Type 7 Junior De-airing Ex- 
trusion machine purchased in 1936—and two F-R-H 
Automatic Cutters. 

“Our F-R-H De-airing equipment produces extru- 
sions consistently high in quality; and it has required 
very little maintenance in 23 years of continuous 
operation. We are also well satisfied with our 
F-R-H Cutters which provide uniform cutting action 
with a minimum amount of servicing.” 


Find out today how F-R-H Brick and Tile Machines 
can increase production, improve product quality, 
reduce operating and maintenance costs for you. 
Simply send a brief outline of your operations to The 
Fate-Root-Heath Company, Dept. B-I, Plymouth, 
Ohio. 


--Fe- 
CERAMIC MACHINERY 


For 100°% Operating Efficiency—Order Genuine F-R-H Replacement Parts Directly From The Factory 





CUTS UP TO 18,000 
BRICKS PER HOUR 


AUTOMATIC ELECTRIC CUTTER 


Big volume cutting with precision accuracy 

. these words best describe the “American” 
No. 858 Automatic Electric Cutter. This 
unit will cut brick or tile up to 14”x14”. The 
electric control makes each cut perfect .. 
there is no chance for error. 


The “American” Automatic Electric Cutter 
has an hourly capacity of from 3,000 to 
18,000 bricks . . . 23 standard bricks per cut. 
This unit is particularly suited for plants 
specializing in the production of “SCR” brick. 
The “American” No. 858 is a complete unit 

. there are no extras to buy. Wire holders 
and platens are adjusted easily for any size 


A Division of HUBER-WARCO COMPANY 
Marion, Ohio, U.S.A. 


Plants in Marion and Bucyrus, Ohio 
Cable Address: HUBARCO 


requirement, and the base adjusts up or 
down to suit any cross section of clay. 


Other features of the “American” No. 858 
Automatic Electric Cutter include: magnetic 
clay bar clamp for perfect cut .. . hinged 
measuring frame can be lifted to permit die 
or front change .. . there are no valves or 
gears ... anti-friction bearings are used 
throughout. 


The “American” No. 858 Cutter can add to 
the production efficiencies of your plant. 
Before you buy check “American” 
fied as first choice by clay production men. 


. speci- 


CLAY MACHINERY 


OVER A CENTURY OF EXPERIENCE IN THE 
MANUFACTURE OF CLAY MACHINERY 











